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GEOMETRICAL 


' Made Eaſy for the Uſe E 
MECHANICKS 


Concern” d in 


CONTAINING 


New and Infallible Methods, for Striking 


out from proper Centers, the Groyns of 


Arches regular and irrezul'r, the An ic 


Brackets of Coves, Crowns of Beauters cir- 
cular or elliptick, With many other uſeful 
Problems relating to all Curve Lines, intro- 


duc'd in Building. 
A L S o, 


An ES S A v, on the Nature and Pr operties ”” 


Arches in gener, mechanically confider'd with Relpett 


to their Shapes and Duration, exempliſied by feveral 
Seometrical Figures, demonſtrating their Property and 
Powers, interſperſed with ſome Remarks on the intended 
: Bridge at Meß minſter. With a Propoſal for Building 
the Piers, by a Methud practicable, ſo as to Keep our the 
Water while ereting, The Whole defign'd chiefly for 


the Information and Uſe of all Building Artiſicers, Ke. 
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Printed for JOHN WII CO x, af Virgil's Head, op- 


bolite the New Church i in the Strand, 1739. 
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T 1 a common 00% ation, 
pat Very Generation grows 


Wijer, and I dure know any 


5 ſent, ſeem fſurpriz'd at the Improvements that 


have been made in their ſeveral Arts and Occu- 
- = ons whereunto they belong; From hence it's 
ery plain, that there have been Men in all 
jt _ Ingenuity have led them out of the 


rack, to find out nearer and better 


Comino 


Methods to accompliſh their Deſigns, than they 


had ever been taught, or had before practicd; 
And was a Man to indulge his Curigſity ſo far 
as to examine the LO Employments of Life, 
hardly find any that are ſo 
Mean and Trifling, but 4 would admit of a 
Difference in Practice, for how often may due 
ind Men in trifling Employments, contending, 
for fupertority of Judgment, and diſpute 2 : 
A2 wars 4 
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Thins that is a greater Cn. 
firmation, (i this old Saying) 
= then lo hear Artificers and 
2 radeſmen(when they meet together) relate their 
former Mcthods of Practice in 2 their own IV, ay of 


| Bufimeſs, and by comparing them with the Pre- 
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iv The PREFACE, 


warmly about the Zifferent Methods of per form- 1 


ing the ſeveral Branches of their Occupation. 

And if thereis a Difference in the Practice of 

mean Employment, there is undoubledly a great 
Deal more Difference to be diſcover'd in the 
Practice of thoſe Arts and Employments, that 
are of a more valuable Confideration, The 
Art of Building alone will be ſufficient to 
guſtify the Truth of this Obſervation, for as 


this Art conſiſts of many Branches, it admits 


of many Praltitioners, aud as Mankind difs 
fer in their Abilities, it muſt conſequently _ 


cauſe a Difference in their Practice, and if | 


a Man be ingenicus, it gives him a great 
deal of Room to exercife his Fancy; for here, 
the Field of Art, Jayeth more often for the 
Mind to Range in, and ts not confin'd to ſuch 
narrow Conceptions, as are very often 7 | 
fuſcient to carry on a great many Employ- 
ments of a lower Natus e. „ 
Building if conſides d in all it's Branches, 
ts an At very extenſtue, and it muſt be al- 
low'd to have receiv'd great Improvements 
within thiſe jew Tears pat, but, whether 
that haih p. occeded entirely from the many 
New Fuildings lately erected, or from ſome 
other Cauſe, is not my preſent Enquiry. 
The Theory, or deſigning Part of Build- 
ing, hath 24 ag been eſteem'd preferable to 
| the Practict, and Workmen have (for the 


Gene- 


. 
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cCenerality) valued themſelves, and been e- 
ſteem d by others, according as hey have 


known. more or leſs of it. For this Reaſon, 


one would think, that they would be very 
ready to embrace any Inſtruction, relating to 


the Theory of their Employment, for, I have 


very often known good Workmen, to be at a2 
Lo's, for want of the Theory to direct them, 
and commit groſs Miſtakes, which the Know- 
| ledge of Lines would have prevented. For 


there is nothing that Tknow of, that con be 


of greater Service to any Mechanick, than | 
to know the Theory FA his Employment; and 
T have known ſeveral ingenious Workmen, be- 
Vonging to the Building Trade, that by mak-- 
ing cloſe Application to the Theory, have be- 


come good SUrveyors. 


And, indeed, they ought to be really ſo, tha RY 


_ undertakes ſo ingenious an Employment; for 


it is not for every one that can make a fine 
Drawing, that is qualified to be a Surveyor, , 
that being (in my Opinion) but the ſuper fici- 


al Part, for I can aſſure the Reader, that 
Ihe original Deſigns of the great Inigo- 
Jones, were but poorly Drawn in Compari— 
ſon to the common Practice now known. 


T ſhould not have mention'd thoſe Draw-- 


ings, had it not been to ſhew that there may: 
be good Surveyors, Without being fine” 


Draughts-men, and the daily Praftice of 
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ſome of our Moderns, plainly ſhew that 
there are fine Draughtſmen, that are not good 
Su, veyors. ET 10 


Some Analogy to the Landfeip it ſtands * 855 
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By what T tare here faid in Reſpet} 2 


Drawing, I do not mean to diſcourage any 


Per ſon, from endeavour ing to excel in that in 


 genious Ai t, nor to encour age any one to ſloven 
over a Defign, but what I would obſerve, is 
only that there is agreat deal of Differ ence be- 
tween the Drawing and the knowing of Lines, 
in Reſpect to Bk 3 for as the Knowledge 


of Lines, is the Baſe of the Mathematics, 
t muſt con/equently be that of Architecture, 


and without them it would be impoſſible for 
one Man to con ey his Ideas to another, in 
pro to a Building; therefore, this the 
Architect ought to ſtudy well, and not only 


Lines, but Things themſelves, that he may be 
a Fudge of the Materials required in a 


Building, and know (the better) how to ap- 
ply them to their proper Uſe. In ſhort his 


Knowledge ought to be very Extenſive, his 
Fancy fruitful, his Tudgment ſound, and be 


1 juſt in all his Proportions, in Reſpect 
to Di 


fande as well as Magnitude, that there 


may be a Symetry preſerved in all the Parts, 
Soth Internal aud External; and if the De- 
fu be well adapted to the Situation, this Sy- 


metry will extend itſelf further, and bear 
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This appears to me to be a very neceſſary 
Branch of Architecture, and ] believe it is 
not always conſider d in deſgning of a Build- 


ing, or at leaſt is very ſeldom put in Execu- 


tion, but whether it may be thought too nice 

for Obſervation, or whether it be not as jet 
rightly underſtood, 1 will not pretend to de- 
termine; but, however that be, I Believe, it 
may ( in many Situations) be introducid to 
a very good Effect, for. it's a very common 


1 Obſervation, amongſt thoſe Perſoas that have 


a Taſte of Gaiety aud Dreſs, that Garments 
made of different Colours, and 1n different 


Shapes, will have a different Fjjef# on the. 
ſame Perſon that weareth them; So the Face 


of Nature, will undoubtedly bear the ſame 
additioual Improvement, if the Complection 
and Features are rightly underſtood, and the 


Ornaments in a Building, are well adapted 


thereto by the Deſigner. 


T ſhall forbear further Remarks, becauſe 


this hath already been obſeru'd in ſome Lec- 
tures on ARCEITECTAQRE and Harmonick 
7 Proportions lately publiſh'd, in which, that 
Author by infallible RuULEs, andthe Strength 


of a fine Imagination, hath carried this Ob- 
ervation to a greater Length than any Wri- 

ter on this Subject, and hath there ſhew'd in 
a very delicate as well as Poctical Manner, 
What Orders of Architecture are mo? proper 
- 70 


vir The PREFACE. 
to be appl 'd to pa ticular StTUATIONS; 


Symetry I have been ſpeaking of, and conſti- 


ty. 


* of what they are to perform, but of the Parts 
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, & alſo; that they may fake the neareſt and beſt 
Ez Methods to work the ſame, and put them to- 


3 | gether in a Workman-like Manner. 


Ef will find contain d in this Book, he may ſoon 


1 Is to perform his I ork-in any irregu- 
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which, if rightly choſen, will preſerve that 


tute a Kind of Harmony which will always | 
be the Neſult of Proportion and Regulari- 


From what hath been ſaid G1 this $ ubjefF o f 
"= Building, T think it appears very plain that 
it mu? require a great deal of Fudgment, to 
ES. delincate a good Defign, and it is as evident- 
h plain as much Ingenuity is required in the 
Ez Artificers, to perform the fame in a Work- 
BY man-like Manner, for altho' it be not abſo- 
Be /utely neceſſary for all Workmen to have de- 
= /ignng Heads, yet they ought to have conceiv- 
ing Ones, that they may readily diſcover the 
true Meaning of the Architect, by forming to 
 zthemſetlves a good Idea, not only of the Whole 


RES This Imuſt own in many Caſes of Building, 
j, very eaſy to conceive, and in a great many 
Wer s very drfficult, therefore, 1 would adviſe 
- the Reader, (if he hath not already) to ſtudy 
> the Nature of Lines, by learning a little G. 
* metry, and by obſerving what Inftruftions He 
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lar Form or Shape that is requiſite or practica- 


ble to be Per form d in any Building whatſoever. 


| But, for the Sake of thoſe that are unac- 
guainted with the Nature of Lines, I have 


begun this Undertaking with defining the Pro- 
perties of thoſe Geometrical Figures, that have 
any Relation to the enſuing Problems. To the 
End, that the Prattiticner may comprehend 


the Theory or Hypotheſis in Building, and ſee 
the Reaſon of what he is about to perform, 
which I flatter myſelf will anſwer his Expec- 


tation, whenever he hath an Occaſion to make 


Uſe of them. 


But before I proceed to give any further 


| Account of my own Performance, I muſ} beg 
| Leave to take Notice of the Performance of o- 
thers that have wrote (before me) on the ſame 


Subjetf, which are only two that I know of, 


and they are Mr. Halfpenny and Mr. Hoare. 
Mr. Halfpenny in his Art of ſound Build- 
ing, hath pubiſh'd a Method to jirike out the 


Groins of Arches, the Angle-Brackets of 


Coves, and ſeveral other Things of the hike 
Nature, and hath cal” d it a Geometrical Me- 
thod; how far the Contents will agree with 


the ſtrict Rules of Geometry, T hall leave 


thoſe learned Readers to judge, that have ſeen 


the Bool; but for thoſe that have not, are o 


obſerve that his Method chiefly conſiſts in trace- 


or 


ing of Lines, either by Way of Interſeftion, 


BF 
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or by drawing them Parrelel from one Line 


to another, but the Rejult of both Ways was 


this; that you are to prick in Nails at certain 


Points, (determin'd by proper Direficn) and 


bend a Lath 1 ound the ſame, and with a Pen- 


cil firike the Arch or Curve according as the 


Mails and Lath directs, and that will be the 


 Grein or Angle-Bracket required. Such a 
Line, (T muſt own) «will be lite the Groin or 


Bracket ſought, but then the Trouble and 
Time that 15 required to get at it, is what 


put me on thinking on ſome better Method, 


that might be ſooner perfor: m'd, and to a bet- 
ter Effect. „ 

MM. Hoare was the next that had any 
thing to ſay to the Publick on this Subj eck, 


and by a long and ſpecious Advertiſement in 
a News-Paper, I was preva:Pd on to pur- 


chaſe his Book, not knowing but that he 


might have taken the ſame Method I intend- |. 
ed to take myſelf. But peruſing his Perfor- 
mance, I found he had followed the ſame 
Track that Mr. Halfpenny had mar d out 


before him, and had per form'd very little, 


except reducing Mr. Halfpenny's Folio into 
a ſmall Quarto, and by that Means render-- 
ed his own Performance a fit Companion for 


the Pocket, both in Reſpe to the Size as: 


well as Price. 
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The PREFACE. a 3 
| This I muſt own was a Diſappointment for 
| Thad waited ſeveral Years in Expectation of 

ſeeing moſt of Mr. Halfpenny*s Deſigns new 
"ModelPd, believing ſome one or other would _ 
Have diſcover'd a better Method, and have gi- 


wen it to the Publick in a much better Manner. 
How far I have exceeded in that Reſpet?, 


T muſt now leave to the Judgment of the 


Praftitioner, who undoubtedly muſt know 


whether it is not a nearer and a better Me- 
thod to ſtrike an Arch or Curve from a Cen- 


ter, than it is to trace them out by Lines, 
and after all that Trouble, be obliged to 


prick in a Parcel of Nails, and prepare a 


Lath fit for that Purpoſe, before you can 


ſtrike out the Line you want. 


Surely there doth nit want any deep Pe- 


netration to determine this Affair, for as 


moſt of the enſuing Problems have their 
Foundations in Geometry, they will bear a 
Demonſtration; therefore, it will be no dif- 


' freult Matter to diſcover which of the two 


Methods are moſt Practicable. 
I am not inſenſible that ſome of the Pro- 


blems will appear mean and trifling to ſuch 
who have no Occafron for ſuch Inſtruftion, 
(and it's very likely) will think I have been 
too Particular, but if they will pleaſe to 


conſider that this is intended for general Uſe, 
and if they have no Occaſion for (ſuch low 
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ni The PREFACE. 
Dftruction, there are ſeveral others that 
may who are not ſo expert in their Buſineſs 
as they, befrdes, it is the common Way of 
mot Authors that pretend to inſtruct in any 
Art or Science, to begin with the firſt Ru- 
diments of that Art, and by gradual Steps 
advance to thoſe Rules that are more difficult, 
and this Method I have endeavour*d to fol- 
_ tow as near as the Subject will admit. 
I muſt own, that I have omitted ſeveral 
Problems, that are to be met with in the | 
Worb of Mr. Halfpenny or Mr. Hoare, | 
Sf which Ithink have little or no Relation with | 
| our preſent Methods of Building, but in- 
iiead thereof, I have ſubſtituted others in | 
Their Room, which I conceive to be more 
uſeful, but to make the Reader amends; 1 
| have beftow*d ſeveral Pages on the Nature 
and Property of Arches, in Reſpect to their 
Shape and Duration, which Subjeft, natu- 
rally led me to make ſome Remarks and Ob- 
ſervations on the intended Bridge at Weſt- 
minſter, and litewiſe onwhat hath been pub- 
bd on that Subject; And if what I have 
| faid there or in any other Part of this 
Work, ſhould be of any Service to Mankind, 
þ 2 as to give them any uſeful Hints, 
whereby the Theory 1 Building may be im- 
prov'd, I ſhall not think my Leiſure Hours 
loſt or any Ways miſemploy dt. 
J. Gaps DON. 


nee 1 7 the e of 
two Lines which interſect or 
touch each other on a Plane, 
and may be either right-lined, 
curvel . 

A right-lined Angle is that which is made 
by the Interſection or Meeting of two right 
Lines, as A, the Point : at 4, being the Point 
af the Angle. 

A curved Angle is chat which i is made by 


the Meeting of two Quryes, or crooked Lines, 
a5, 5. 
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PE Itruction, there are ſeveral others that 


may who are not ſo expert in their Buſineſs 


as they, beſides, it is the common Way of ñ⁶ 
mot Authors that pretend to inſtruct in any |} 
Art or Science, to begin with the firſt Ru- 
 diments of that Art, and by gradual Steps 
advance to thoſe Rules that are more difficult, 
and this Method I have endeavour d to fol- 
low as near as the Subject will admit. 
I muſt own, that 1 have omitted ſeveral 
Problems, that are to be met with in the 
Worb of Mr. Halfpenny or Mr. Hoare, 
which Tthink have little or no Relation with 
our preſent Methods of Building, but in- 
ſtead thereof, I have ſubſtituted others in 
| their Room, which I conceive to be more 
| uſeful, but to make the Reader amends; J 


ave beſtow*d ſeveral Pages on the Nature 


and Property of Arches, in Reſpect to their 
Shape and Duration, which Subject, natu- 
rally led me to make ſome Remarks and Ob- 

ſervations on the intended Bridge at Weſt- 


minſter, and likewiſe on what hath been pub- 


j ſb'd on that Subject; And if what I have 
jk faid there or in any other Part of this 
 #Hork, ſhould be of any Service to Mankind, 


fo 2 as * them any uſeful Hints, 


whereby the Theory Y. Building may be im- 
} 


' prov'd, I ſhall not think my Leiſure Hours 
loft or any Ways miſemploy'd. © 


J. Gapspon. 
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two Lines which interſect or 
touch each other on a Plane, 
and may be either right-lined, 


curved. or mixt. 


A right-lined Angle is that which 1 Is mad =, 


by the Interſection or Meeting of two right 


Lines, as A, the Point at a, being the Point 


af the Angle, 


A curved Angle is that which is made by 
the Meeting of two Curyes, or' crooked Lines, 


2, b. | 
E727 B 3 


IN Angle is an Indefinite Space 
terminated by the Meeting of 
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A Mixt is made by the Interſection of a 


right Line and a crooked or curve, as c. 


_ Angles whether plain or ſpherical _ be 


either right, acute, or obtuſe. 


A right Angle is when one Line falls per- 


pendicular on another, as 4 z it conſiſts of go [| 
Degrees or one Quarter of a Circle, a Circle 
being commonly divided into 396 equal ” 


Called Degrees. 


An acute Angle is any Angle that is leſs than 


a right one, as E, or that confifts of lels than 
90 Degrees. 


An obtuſe Angle i is greater than a right one, - 


or that confiſts of more than 90 Degrees, as F:; 
ſuppoſing the dotted Line in each Figure to 


repreſent the intended right Angle. 

A Triangle is a Figure that hath three Sides 
and three Angles, as G. 

Any three whereof being given ( except the 


three Angles) the other three may be found. 


In any Triangle the three Angles taken to- 


gether are equal to two right ones. Where- | 


fore having any two given, the third is known 


of Courſe by ſubſtracting the Sum of the gl 


vea ones from 180 Degrees. 
Tn a right-angled Triangle where one Angle 
is a right one, the other two are neceſſarily 


acute, And both together are equal to 90 


Degrees, 


('3) 

Degrees, wherefore one is always the Comple- 
ment of the other to a Quadrant. 
A Segment of a Circle, is a Part of a Circle 
terminated by a right Line lefs than the Dia- 
meter, and by a Part of the Circumference, as 


. 0 H A P. I. 
5 On the CIRCLE 5 ec. with their Properties. 


2 Circle is a plain Fig gure DRY 
A under one Line, as the Line AAA 
in Rg. 1. which Line is called the Circumfe- 
rence, or Periphery, and all ſtraight (or right) 
Lines paſſing through the Center a, and touch- 


ing each Side of the Circle are call'd Diameters, 


as the Line B, the Half of which is called the 

Radius, or Semidiameter, 
' Half a Circle is called a c 5 All 
fſtreight Lines, as C, not paſſing through the 
Center of a Circle are called Chord Lines, and 
the Parts ſo cut off are called Arches or Seg- 
ments of a Circle. 


Siecondiy, An Ellipſis, or Oval, & a Figure 
contained under one Line, and differeth from 
a Circle according to the Difference of its Dla- 

B 2 meters, 
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gar Loaf; ſee Fig, 
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meters, as in Eg. . 4: the ſhorteſt Diameter Bis 
called the Con jugate; the . C is called 
the Tranſverſe. 

Theſe Figures have ſeveral Properties, which 
I might enlarge upon, but as they will be of no 


Uſe in the e Sheets  Tomir them. 


Thirdly, A Cylinder is a | fob Body, round 
and long, whoſe Sides are ge or at equal 
as in Fig. 3. the 
Ends being ſquare (or at right Angles) with 
the Sides muſt conſequently be a Circle, as A. 
they are cut obliquely, they become 
Ellipfis's, as the Section D, and according. t& | 
_ what Oblignity the Ends are cut the tranſvenſes 
Diameter will increaſe, but nn. _ 4 


Diſtance one from another, as 


wy remain the ſame, | 


F vurthly, A one is a fold Bade, - actos 
and wide at the Bottom, or Baſe, and dimi- 
niſheth to a Point at the Top reſembling a Su- 
4. It hath the ſame Proper- 


ties that the Cylinder hath, in Reſpect to the 


_ Ellipfis and Circle; for if it be cut at right 
Angles to the Axis, or Middle Line A, that 
Section wil form a Circle, but if cut da 


(as the Section B,) twill form an Ellipfis; but 


às the Ellipfis cut * fon a Cylinder can be en- 
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larg d but one Way, thoſe cut from aCone may 


be enlarg'd both Ways, but not in the ſame 
Proportion. A Line made perpendicular thro' 
the Center is call'd the Axis of the Cone, and 
if the Top of it be cut off; the Part remaining 


is called the Frufrum of a Cone. 


This Body admits of many more Sections 
and Properties, which would be of no Uſe to 1 
define here, and for that Reaſon are omitted; 
but as to theſe J have mentioned, I muſt de- 
ſire the Reader to take Notice of them; the 
Cylinder eſpecial y. And if he doth not con- 
ceive the Sections by the Figures it will be beſt 
to make the Bodies themſelves of Wood or C= 
ther ſoft Matter, and cut them according to Di- 
rection, and he will ſoon diſcover that a Cy lin- 
linder cut obliquely will be an Ellipfis ; ; and as 
all ſemicircular Arches are Half-cylinders, their 
Groins, or Miters, muſt conſequently be Halt- 
Ellipfis'ss But of this more hereafter. 
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P ROBLE N I. 


E a right Line given as A, to raiſe a Per- a 
pendicular. Fig. 5. 


f 7 PEN your Compaſſes to the Length 0 
AZ the whole Line, fix one Point at a, and 
: extend the other Point to e, and make a 
Scratch; then fix your Point in c and make 
another Scratch at e, then take Half thar Di- 


ſtance you have in your Compaſſes, and fet ir 
off on the given Line at A; and a Line drawn 


from the Point A, to the Pans e, where the 


two Scratches interſect will be perpendicular 


to che given Line 4, c. 


PROBLEM II. 


25 raiſe a Perpendicular at the End if 4 
Line given as A. Fi ig. 6. 


3 as if you were to raiſe a Perpendt- 
cular from the Middle of ihe given Line, then 
* draw 


4 
YT 
> | 


draw the Line B, through the Interſection of 
the Scratches C at Pleaſure, then fer off the 
fame Diſtance you have in your Compaſſes up- 
wards from C, on the Line B, and from thence 
draw a Line to the End of the given Line A, 

at d to e, which will be at right Angles, os 
„ to the Line A. 
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Pao vurm III. 


: Ay Part of a Circle being given to And the cen. 5 
be it more or tefs than a Semicircle. Fig. J. 


Let ABC be: the Segment (or Part of Ch 
cle} given; draw the Chord Line AC, then 
raiſe a Perpendicular from the Middle E of the 
Line AC, at Pleaſure, then draw! the Chord 
Line AB, and from the Middle D, of that 
Line, raiſe another Perpendicular and the Point 
F, where that interſects the other Perpendicu- 
ha, wil be the Center. required. | 


3 IV. 


A Line being given; divided imo any Number of 
Parts; to divide another mo Lite" n 00" 
Jun Proportion as Fig. 8. ON 11 


| Suppoſe the Line 4 divided inte 3 or | 


hen, as, ab c 446, and the Line B) | 
be _—_ } 
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be required to be divided in the ſame Propor- 
tion; make A the Baſe, and B the Hypothe- 
nuſe of a Triangle, draw the Line which 
compleats the Triangle, draw Lines from all 


the Diviſions, a bc, &c. parallel to that Line, 
and they will divide the Line B, in the lame 


Proportion. 1 
Tphis is a very uſeful Problem, and may be 
ſerviceable. to Workmen on ſeveral Occaſions ; 


for if a Man hath. any Moulding (that confift- 


eth. of many Members) ready drawn out, and 


wanteth another of the ſame Sort, either larger 
or leſs, this Method will give it him ſooner 


on to divide it anew ; nay ſhould he want 
to lengthen or ſhorten any one Order, with its 
proper Pedeſtal and Entablature (if he hath 
; Room to lay down the Lines) he may perform 


it by this Method. And if he hath not Room, 


it may be done in Parts, obſerving to ſet off 
each Line, or Part, in the ſame Angle. 


Mr. Halfpenny and Mr. Hoare have been ſo 


fond of this Problem, as to make it the Baſis 
of moſt of their Schemes, and have carried it 


through all their Deſigns relating to Curves, in 


order to find out the Groyns of Arches ; the 


Angle Bracket of Coves, and ſeveral other De- 
figns of the like Nature. But I hope the Rea- 


der will find in the following Sheets a much 


pag rt 
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| 0 
| better Method; a Method that will not re- 

hk || quire a great many Lines, no Nails, nor bend- 
1 || ed Laths to ftrike the Curve; but perform 


, | it by Centers; this I ſhall endeavour to make 


| eaſy and familiar to the Practitioner by giving 


S | 

che Theory as I go on, and deſcribing ach 
« | Inſtruments as are proper to perform it, and 
as the Trammel is the beſt and uſefulleſt Inſtru- 
ment, I muſt defire thoſe Readers' that are un 


4 | acquainted with it to en the CY : 
x | Deſcription” ( 
r | A Trammel is Gen of 150 Pieces of Wood - 
t | crofling each other at right Angles in che Mid- 
s | dle; (as in Fg. 9.) with a Grove plow d in 
h | the Middle; and when | fitted. together”! ch 
+ | Groves muft he cut, one into thę ther; the 
„Length you muſt proportion according to your 
x | Deſign, and brace them as you ſee in the Fi- 
14 gure. Then prepare a Rod with/ two moving 
F | Centers, or wooden Pins, and fit them. to the 
5 Groves, fo as they may flide up and down at 
'S | Pleaſure 3 3 "then 15 it in the Dim Man- 5 
1 ner. Font 

e Note, As 1 and Carpenters very idem 
„want above half an Ellipfis in their Way of 
working the upper Part will be uſeleſs, and 
z {one in the Form of a T will do as well. 
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75 rite out an Ellipfs with a Trammel to any 
ke "Nw Proportion. Fig. to-, 


bu opoſe you wants; have one, 6 Feet by 4, 
take half your longeſt Diameter (Which is 3 
| Feet) and ſet off from the Tooth or Pencil at 

the End of the Rod to make the Mark; and | 
there fix one Center; then take Half the thark 
eſt Diameter and ſet off as before, and there fix | 
the other Center, then apply the Rod to the 
Trammel by putting Centers or wooden Pins 
into the Groves and move the Rod quite round 
the Periphery A, B, C, D kceping the Centers 
in the Groves, and that will deſcribe the Ellipſis 


S 4:60 Fae OS ww tn Yd BS. on 
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PROBLEM vl. 


7 . out an Ellipf 5 with a Pair of Com- 
5 paſſes to any groen Proportion. oh 11. 


1 W WS a 


= | 


Take the Difference between the two „ Dia- 
meters, and divide into 3 equal Parts, take two | 
of them, and ſet off on each Side the Center 
on tranſverſe Diameter, as B and E, take the 
whole Diſtance between B and E in your 
Computis, and fix one Point in either Bor E, 
exte nd 
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extend the . to the Conjugate Diameter, 
and where that Point falls on that Line as at 
D and F ; from thoſe Points draw Lines at 
[| Pleaſure as you ſee in the Figure; then from 
B as a Center ftrike the Arch A, and from E, 
the other Arch A; then from the Center F, 
| firike the Arch ach; and from the Center D, 
the Arch d GF, and al thoſe Arches will meet 
Where thoſe freight Lines interſect and form 
an Ellipfis. 
This Ellipſis will be as true a one as can be 
! drawn with a Pair of Compaſſes, and fit for 

any Uſe; but if conſidered in a mathematical 

Way, it cannot have the true Properties of an 

; Ellipfis, becauſe their Centers are always mov- 
| ing, whereas thoſe being fix d can only ftrike 
| ſuch Curves as will co-incide, and appear very 
much like a true one. Befides this Sort of El- 


lipfis may be drawn parallel, which the true 
ones cannot, becauſe they flow from a right 


Line and want to get into a Circle, as may be 
be eaſily prov'd by firſt drawing one, whoſe 
Conjugate Diameter ſhall not exceed an Inch, 


and the Tranſverſe not be leſs than two Feet: 


I fay, if you endeavour to draw other Ellipfis's 
parallel to ſuch an Ellipfis, by increaſing both 


the Diameters alike, and draw a great Number 
you will have one at laſt very near a Circle; 
and 


. 


5 and may be diſcover d by meaſuring between ö 


the Diameters of the firft and the laſt that they 


are not parallel, and if thoſe two are not tis 


| 1 5 any other two ſhould, 


| PROBLEM vi. 
| To Ine out an Filip 5 with a String. Fig, 12. 


This Method is moſt commonly made uſe of, 


and performs the ſame as a Trammel, if the 


String would not ftretch, but as all Lines are of 


a ſtretching Nature, it cannot be uſed with that 


|; Certainty that in many Caſes is required, but 
may be made uſe of in a great many others, 
obſerving the following Method. 


Take Half the Conjugate Diameter in your 


_ Compaſſes, and ſet one Point at the Center and 
the other at either End of the Tranſverſe, ex- 
tend the other, and where that falls ftick your 


Nails as at A and B, for the Center's; then 
take a String, or Line, the leaſt apt to ſtretch 


you can get, put it round the Nails and tye it 
to ſuch a Length that your Pencil C may juft 
reach the End of one of your Diameters ; z 
then keeping the String equally tight, let it 
wark round the Nails, and your Pencil will 


dane ts pts 
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. There is another Method that may 


be made uſe of to ſtrike the Quarter of an Eb =: 
lipfis ; which is to fix a ſtreight Piece of Wood 


a-croſs a Drawing-Board, at right Angles with 


the Side, then take a Rod half the Length of 


of the Tranſverſe Diameter, and from the Pen- 


cil End ſet off Half the Conjugate Diameter 
on the lower Side of the Rod, and there ſtick 


in a Nail, or Pin, to work along the Edge of 


the Drawing-Board ; the End next the Pi 

make round to work againſt the Edge of the 

Piece nail'd on the Board, and that will per- 

form the ſame as a Trammel, as far as it will 
1 


The Definitions and Problems hitherto laid 


down are only introductory to what will fol- 
low, the Theory whereof depends upon them; 
which Definitions and Problems, if the Reader 
will but give himſelf a little Time and Appli- 


cation *0 "underſtand , the followi: ig Propofi- 
tions will be more eaſily perform'd and better 


u nderſtood. 
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and may be diſcover” d by meaſuring between : 


are not parallel, and if thoſe two are not tis 


5 and performs the ſame as a Trammel, if the 


5 Certainty that in many Caſes is required, but 
may be made uſe of in a great many chers, 
obſerving the following Method. ; 
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the other at either End of the Tranſverſe, ex- 
tend the other, and where that falls ſtick your 


„„ 


. e 


the Diameters of the firft and the laſt that they 


AT any other two ſhould. 


PROBLEM VII. | 
To 10 out an E Hips 5 with a String. Fig. 12, | 


Th Method is moſt commonly made uſe of, N 


String would not ſtretch, but as all Lines are of 
a ſtretching Nature, it cannot be uſed with that 


Take Half the Conjugate Diameter in your 
Compaſſes, and ſet one Point at the Center and | 


Nails as at A and B, for the Center's ; then 
take a String, or Line, the leaſt apt to ſtretch 


you can get, put it round the Nails and tye it ö 
to ſuch a Length that your Pencil C may juſt | 
reach the End of one of your Diameters; 
then keeping the String equally tight, let it | 


wark round the Nails, and your Pencil will | 


frike this WG 


Abe, 
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Note, There is another Method that maß 
be made uſe of to ſtrike the Quarter of an El- 
lipfis; which is to fix a ſtreight Piece of Wood 

a. croſs a Draw ing-Board, at right Angles wich 
| the Side, then take a Rod half the Length of 

f the Tranſverſe Diameter, and from the Pen- 


cil End fet off Half the Conjugate Diameter 


on the lower Side of the Rod, and there ſticæ 
in a Nail, or Pin, to work along the Edge of 
the Drawing-Board; the End next the Pim 
make round to work againſt the Edge of the 
| Piece naifd on the Board, and that will per- 
form the ſame as a Trammel, as far a8 it will 
980. 


The Definitions and Problems hicherto lad 
down are only introductory to what will fol- 
low, the Theory whereof depends upon them; 


which Definitions and Problems, if the Reader 


will but give himſelf a little Time and Appli- 
cation to 0 ſtand, the following Propofi- 


tions will be more eafily perforni'd and better 
underſtood. 
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CHAP. U. 


PROBLEM 1. 


To find the Gele Arch of 7.0 S ien en de Arches 


that inter ſect or "Oy each other at right An- 
ges. Fi ig. 13. 


H E Theory of this Problem depends on | 
a2 Cylinder, which being cut obliquely 


will be an Ellipſis, and as all ſemicircular Arches 
are the Half of Cylinders, the Groins, or Mi- 


ters, of ſuch Arches muſt conſequently be Half- 


Ellipſis's, and may be found by the following . 


Method. 


Suppoſe the Arch * to riſe three Feet and . | 
Fpand fix, or any other given Proportion; let | 
fall the Perpendicular B at one End of the Dia- 


ieter C, and equal to it, which will be two 
Sides of a Square; then draw the Diagonal 


Line D, and that will be the Tranſverſe Dia- 


meter, and the Line C A will be the Conjugate, 
which ſet at right Angles in the Middle of the 


Tranverſe D, as the Line E, then take a Tram- 


mel, or String, and ſtrike the Ellipſis F, F, F, 
the Half of which will be the Groin ſought. 
p R O- 


T9) 


| P ROB E E M II, 
1 To find the Groin Arch of two ſemicircular 


Arches, that inter ſeclt one another ee 


as in Fig. 14. Plate 2. 


3 9 906 chem of the fame Demenſion as the 


| aft, or any other, you muſt draw the Plan of 
. their Interſection as you ſee in the Figure, then 
draw the Diazonals, A and B, and they will 


| be the Tranverſe Diameters, the Conjugates 


will always continue the ſame ;z then proceed 


as directed in Prob, I, and this Merhod will find 
out the Groin be the Angle of Interſection what 


| it will, 


PROBLEM III. 


8 To fad the Groin Arch of two Elliptical Arches, 


whoſe Tranſoerſe Diameters are horizontal or 
'".- Jeves; and inter ſect at right Angles. Fig. 15. 


Suppoſe it were required to find the Groin of 


the Elliptical Arch E, you muſt proceed as in 
Prob, I. to ſquare the horizontal tranſyerſe 
Diameter A, and take the Diagonal Line B for 


your Tranſverſe Diameter of the Groin and the 


dotted Line C will be the Conjugate ; proceed 
as before directed, and the Half of the Ellip- 


C2 {is 


X03” 
ſis K, K, K will be the Groins ought ; and if 


the Arches croſs obliquely you muſt Pee as 
directed in Prob. II. „ f 


PROBLEM 1 
To ud the G Troin Arch of two Elliptical Arches, 


whoſe Conjugate Diameter i is horizontal, and 1 
interſelts at right Angles. Fi, ig · 16. e 


In this you muſt rocked; as in the former, 
by ſquaring the horizontal Line A, (which in 
this Arch is the Conjugate Diameter) and take 
the Diagonal Line C, for a new Diameter, but 
whether it will be a Conjugate, or a Tranſ- | 
verſe, the Niameters of your firſt Ellipfis will | 
determine ; for, if they are in the fame Pro-. | 
portion, as the Side of the Square is to its Dia- 
gonal, the Groin Arch will be a Semicircle, 
but let the Proportion be What you pleaſe, if 
you take the dotted Line D, and the Line C, 
for the Diameters of the Ellipfis that is to form 
the Groin, they will tell you which will be the 
Conjugate, and which the Tranſverſe ;- but let 
that happen as it will, the Line C muſt always 
be the horizontal Diameter, and the Half-El- | 
lipfis, or Circle, on either Side that Line will 

be the Grojn ſought. 


PRO. 


vw 


1 


PROBLEM D 


| To fnd the Groin Arch of a ſemicircular Arch 
f meeting with one that is Elliptical at right An- 
8% as in Fig. 17. 


: Norwihſtanding theſe Arches differ their | 
Groins will be both alike, and may be found 
by drawing the Plan of their Interſection, and 
taking the Diagonal for the Tranſverſe Diame- 
ter, and the dotted Line A for the Conjugate, 
ftrike the Ellipſis B, B, B, the Half of Which 


| 7 Will be the Groin ſought. | 


|. MNote, All Arches chat are of different $pand, 
and are to interſect each other, one of them 


: muſt be elliptical, otherwiſe they will not riſe | 


| to the ſame Height and coincide one with the 

| Other; and if they are both elliptical and dif- 

fer in Diameters, the Method Is SEE the 
lame. 


PROBLEM VI. 


7 To find the Groin Brackets, where a /1, al Arch 
is cut out of a larger, and both are Semicircles. 


Fig. 18. 


When theſe ſmall Arches are cut of of large 
ones, it is commoaly introduce a Window or 
Cc 2 C Door, 7 


8 r res mop 9 — 
n // ae =; 


the Side, as you ſee in the Figure; and from 


K and L, through the Middle Point, c, and 
either of them will be the Tranſverſe Diameter : 
of the Ellipfis, 0 0 o, and the Conjuzate will be | 
the Diameter of the great Arch A, and the 


which are cut off by the Line L ; theſe you muſt | 
place exactly over their reſp: ctive Diazonals L 


. - 8 a - N 
: | 
x L | 1 


Door, and the Groin Brackets may be found by 


the following Method ; draw the Plan of the | 
great Arch A, then draw the little Arch B on | 


the Ends D D, of the Arch B, draw the Lines 


wo Groin Brackets will be the Arches KT. 


PRO. 


* 
— 


and K, and let the two flatteſt Ends meet together = 
and ftand uppermoſt, then will the little Arch mn 
h meet and coincide with the great Arch A, |. 
and be the Quadrant: O, D, T. . 
I could give ſeveral other Problems of this K 
Nature, but I believe the Reader by this Time 
is ſo well acquainted with my Method of Pro- 'K 
ccecing, that to give any more would look like | 
an Afﬀront offer'd to his Underſtanding; ; for if |" 
he hath diſcover'd the Theory of has I have N 
Bit Rerto advanced ON this Subject, there can be k 
no Arches that are compos'd of the Ellipſis, or | * 
Circle, but he may find out the Groin thereof, a 
let them meet or croſs each other how they 
Will. | t 
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PROBLEM VII. 


75 nd the Angle or Corner Bracket. of a Cove 
that 's Part of a Circle, as F. Ig, 7 9. 


Brackets muſt be Parts of their cor reſponding 
Groins; for Example, Suppole it was requi- 


ſame Ellipſis, BB, and place it as you ſee in 
the Figure; then continue the Line C, (which 
limits the Progreſſion of the Cove) till it meets 
with the Tranſverſo Diameter of the elliptical 
Arch B B, and from thence raiſe the perpen- 
dicular Line D, and that will cut off juſt as 


much as will make the Angle Bracket B of 


the Cove A. 


But if the Room be not ſquare, or the Sides 
not at right Angles one to the other, and it is 
not a great deal out of Square; you muſt draw 


he Plan of the Projection of the Cove accord- 
ing te the Angle of the Room, as the Figure B, 
and ſet off the Line A, from one End of the 


Ellipſis on the Tranſverſe Diameter, and from 


thence raiſe a Perpendicular, and that will cut 


off the Part required tor your Angle W 
Eg. 


As all Coves are Parts of Ss; ſo all Anglo $ 


red to find the Angle for the Cove A, you muſt 
| proceed (as in Prob. I.) as if you were to find 
the Groin of the whole Arch, and ftrike the 
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Fig. 20. And if it be very much out of Square 
you muſt draw the Plan of the whole Room, 
as the Figure 21, and ſet off the Diameter of | 
the Circle that forms your Cove and draw Lines | 


parallel to the Sides, as you ſee in the Figure, 


and take the Lines B and D for the Tranſverſe 
| Diameters, and the Conjugate Diameters will 
be the Diameters of the Circle that form'd the 
Cove; then proceed as before directe. 

N. B. This Method will do for Hexagons, 
Heptagons, or any right-lined Figure whatſo- j 
| ever. | 


PROBLEM. VI. 


To ind the Angle Bracket of an Elliptical * 


Fig. 22; whoſe tranſoerſe Diameter is Hori- 
zontal as the Cove, B. 


Square the horizontal Diameter of the Ellip- 


fis that forms the Cove, and proceed as in 
Prob. VII to ftrike out the Ellipfis, C D, then 


Tranſverſe Diameter of the Ellipſis C D, and 
from thence raife a Perpendicular K, and that 


will cut off the Arch C, which will be the An- 
le Bracket required. 


PRO: 


8 


continue the Line E, till it meets with the 


9 * deR A 1 © * . Y 
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PROBLEM IX. 


| To nd the Angle Bracket of an Elliptical Conte. 


whoſe Conjugate Diameter is borizontal as the 
Cove. Fig. 23. 


n the Horizontal Diameter of the El- 


| lipfis that forms the Cove K, and proceed as 

| before taught, to ſtrike the Ellipſis R, T, then 

[ continue the Line O, till it meets with the Line N 

D, and from thence raiſe the Perpendicular 1 
and that will cut off the Arch K, which will be ph 

the Angle Bracket required, 


But here it is to .be obſerv'd, that as in the 


; foregoing Problem, the new Ellipſis that form d 
the Angle Bracket became longer, here it may 
become ſhorter, for if the Diameter of the firſt 
Ellipſis be in the ſame Proportion as the Dia- 
2 gonal is to the Side of a Square, the Angle 
Bracket may be Parr of a Circle; and if the 
3 firſt Ellipfis be a long one; the Diagonal Line D, 


will become the Conjugate Diameter of the new 


| Ellipfis that is to form the Angle Bracket, by | 
making the dotted Line E to form the Riſe of 
the two Diameters F and F to be equal. 


N. B. I have thought proper to ſhorten the 


Directions of ſome of the Problems concerning 


IY 


Coves, becauſe the Method 1 is exactly the ſame, 


and 


"(ay 


of any Ellipfis, or Circle, take it out of what | 


ed, it will cut the correſponding Part required, 
as you ſee in the above Figure, .the Riſe be- 
ing always confider'd equal in both, and is 


meter D. 


CHAP. i. 


PROBLEM > 


To glew up the Crown of a Bupet, whoſe Front 
and Back are both Semicircles. Fig. 24. 


HIS Sort are in moſt common Uſe, and 
are the eaſieſt to be conceiv'd ; they are 
er by the following Method. Take a 
thin Piece of Board for your Mold, which muſt 
be juſt Half the Semicircle, as the vacant Space 
D, in the Figure; divide this according to 
to the Thickneſs of your Stuff, as you ſee in 
the Figure, and let the Joints croſs each other 
in the Plan; then take the Line, a, for your 
5 3 firſt 


* may "be applied to any Cove that $ Part | 


Part you pleafe, for the Line of Projection be- | 
Ing continued until it meet with the Diameter 
D, and from thence a Perpendicular being raiſ- 


made by a Line Fe to the N Dia- ö 


7 
* 


* 
bj 


0 
8 
{ 
t 


| 


| 


1 


| 6 Octine; the Line, , for your ſecond, and 


ſo on till you have compleated the whole Crown, 


| I obſerving to fer a Bevel to every Thickneſs, 
according as you find them on the Compaſs 
Edge * the Mould, and work the Pieces by 
the ſame, then glew them down one upon an- 
other, and chat will form the Crown re- 
N quired. 


180 olew up the fame in a different Manner 


proceed as before directed, and glew up three 
or four Rounds (as will ſuit your Defign beſt) 
chen take them off your Board and glew up the |} 
| fame. Quantity, and ſo on till you have got 


enough for the whole Crown, then glew toge- 


cher in Parts. This Method is moſt proper 


I when the Crown is not to be painted, 


2 


jo 


the Thickneſs of your Stuff, then will the Lines 


PROBLEM II. 


| To glew up the Crown of -.. 2 Buſt, whoſe 
Front and Back are both Elliptical. Fig. 25. 


To perform this you muſt have two Moulds 


one muſt be the Quarter of the Ellipſis B, the 
7 other a Quadrant, or Half a Semicircle, as the 


Space A, theſe you muſt divide according to 


on the Quadrant be Half the Conjugate Diame- 
ter, and the Lanes « on the Elliptical Mold will 


form 
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the next Lines, viz, Y, c, will be the Centers 


of the neat Pieces, and ſo on: And the Un} 1 
drant Mould will give you thoſe at the Ends'; 51 


then proceed as directed, Prob: J. 


PROBLEM In. 


Front is a Semicircle and the Back Mein 
Fig. 26. 


This Sort of Bufſet is very often introduc'd 


where the Receſs that is to receive it is ſhallow, 


and not half ſo deep as it is wide. 
The Method of performing it diſſers very 


little in Practice from the laſt, and the Dif- 
| ference is in the elliptical Mould, which in 
the former is on the Conjugate Diameter, and 
here you muſt divide on the Tranſverſe, . as 
you ſee the Space G, is in the Figure ; then 
begin with the Lines O, and A for the two 
firſt Centers, and proceed as before directed. 


; 
: 


Ts 1 up the Crown of a Buſter, boſe | 


be half the the Tranſverſe Diameter of all the 
Elliptical Pieces that form the Crown; that is 
che Line O, will be one Center, the Line, 4, 
che other of the firſt Piece you glew on; and 


wel 


jen 


5 
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PROBLEM IV. 


T Arie | out the Ribs of the 8 of a Pofrog 
that is to he plaijier d, and i iS a. cl: ol 
Mays. Fig. 27. 


This Sort of Buffets a Ofen D 


they are very large, and wil! a 

4 enrich'd with Fruit, Flowers, „ Shell. 

other Ornament, according to tic FRO 

| Deſigner. Firſt, Strike out the Bac! 

divide it into the Number of Ribs you 1 
for the Crown, as the Figure D, and from the 
fame Centers ſtrike out the Ribs which will be 
' Quarters of Circles, and fix one End to the 
Back-Plate, and the other Ends muſt meet al- 
together in the Center of the Crown, and they 


will torm the Crown required. 


PROBLEM V. 


To frike out the Ribs of the Crown of 4 Buffet 


that is plaiferd, whoſe Frent and Back are 
both elliptical. Fig. 28, 


Firſt, Strike out the Back and Front, ac- 


cording to your Dimenſions, as before direct- 
ed, and divide the Back into the Number of 
Ribs you deſign for the Crown, and fromthence 


> draw 


, 
\ 
o 
! 
| 
' 
N 
9 
4 
* 
; 


. — — — 


gure B, then take the Line O for one Center, 
and the Line à for the other, and ſtrike the 
Semi. Ellipfis C, and that cut into two at Z, 
( Fig. 29.) will be the two firſt Ribs next to the 
Front, then take the Line B, for the next long- | 


"i ( Front, then divide the Back according to the 
Crown; and from thence draw Lines to the 
Center, as you ſee in the Figure, then proceed 


( 26 ) 


draw Lines to the Center, as you ſee in the Fi- 


eft Center to work with the Line O, (which 
being a fix'd Center to them all, muſt remain 
the ſame) and they will ſtrike the next two | 
_ Ribs, and in like Manner proceed till you come | 

to the Middle, O, which will be a Center of 
itſelf for the Middle Rib, then fix them in their 
proper Places, obſerving to let the Ends which 


are cut in ſunder, meet altogether in the Center 
of the Crown, and fix the other Ends to the 


Back Plate to 0 Joby one another as — were 
truck out. ; 


PROBLEM vi. . J 
To frite out the Ribs of a Buffet that is to be ; 


Pluiſter d, whoſe Back is e and Front | 
8 Semicircle, Fig. 30. | 


The Method of performing this is nearly the | 
fame as the laſt, (viz.) firſt draw the Back and 


as 


* 
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28 directed in the former Problem, viz. to take 
the whole Line O, for one Center, and the 


Line a, for the other, which will be a little 
ſnorter, and therefore will produce a Semi- 


1 Ellipfis nearly a Semicirele, which being cut in 


two will be two firſt Ribs next to the Front, 
then take the Line , for the next Center to 
work with the Line O, which is the fix'd Cen- 


ter to them all) and that will ſtrixe the next 
3 two Ribs, and ſo proceed on till you have com- 


pleated the whole Number, then fix them in 
their proper Places only obſerving that as in 


the laſt Problem the Ends where they cut in 1 
two went to the Crown, here they muſt be 
fix d in the Back Plate, and they will form the 


Crown required. 


PROB. VIL 


” To frame the Crown of a Buffet that is 4 4 


circle both ways. Fig. 31. 


This Sort of Buffet is not very common, 


there being a great deal of Care and Trouble 


required to work them clean; by Reaſon the 
Mouldings muſt be ſtruck by Hand and moſt of 
the Plowing will be againſt the Grain; but thoſe 
that have a Mind to work one after this Manner 

may obſerve the following Method, "Wl 
92 Bi 2 


. #) 


Firſt, Glew up the framing (as directed in 
Prob. I.) until you have enough for the Front 


Stile O, and likewiſe for the Spandrel Rails, 
as you ſee | 
in the Figure, and be mortiſed into the Com- 
_ paſs Place e, which muſt be worked by a Mould 
ſtruck from the Center as your Framing, and 


a, a, a, a, which muſt dimiaiſh, 


muſt be mortiſed into the lower Rails, a, az 


Whoſe lower Edge muſt be rebatted to receive 


the Back, then ſet off from your firſt Center, 


the Thicknels of the Moulding you ftick on 
the Framing, and that will ſtrike the Mould to 
work the Pannels by; which muſt be glew'd 
up by the ſame, fo that the Joints may lie 
horizontal, or level as the Pannel D, in the 


Figure; for were you to make a Pannel never 
ſo thin, and think to bend it, you will be de- 
ceivd, for that will not form a regular Curve 
both Ways; therefore it is much the better 


Way to | 6d them up, as before directed. 


PROBLEM VIII. 


To Vinear the Crown of a Buget in Goars that i 


* 


4 Semicircle both Ways. Fi Ig. 3H 


A Buffet finiſh'd * this Manner is alſo 
very uncommon, for I do not remember to 


have ſeen above two, and they are both in 


Hampton 


nnn 


_ TT — 


P. ̃¶² ae 


is | 


may ſtrike out all the reſt: 


Ts) 


. Court Chapple ; ; and (in my Opinion) 
have a very good Effect. And as it is natural 
to moſt Mechanicks, when they ſee any Thing 


uncommon perform'd in their own Way of = 


Bufineſs, to have ſome Thought about the Me- 
thod that was taken to perform it; therefore 


this Conſideration prevaibd with me ſo far as 


to recommend the following Method to per- 
form the ſame. 
Suppoſe the Semicircle D, to be the Back of 


a Buffet, you muſt divide it according to the 


Number of Goars you deſign, then draw the 


Line a, equal to the Semicircle D, and ſet off 


Half the Breadth of your Goar on each Side 


the middle Point c, and from thence raiſe a 
Perpendicular at Pleaſure as the Line 3; then 


from the Half:Breadth of your Goar, viz, from 
the Point a, draw a Line to either End of the 


Line 4, as the Line o, and from the Middle 


thereof raiſe a Perpendicular, as the Line x, 
and where that meets With the other Perpendi- 


cular 2, will be the Center to ftrike the Curve 


Line u, u, which will be one Side of the Goar; 
then perform the ſame on the other Side as m, 1. 
for the other Side of the Goar; which being 
cut in two at c, will make two Vinears in the 
Shape required. And by the fame Method you | 
then glew then 

| down 
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down with the broad Ends towards the Back, 
and the piked Ends will all unite in the Center ; 


of the Crown. 


+ tho B. This Method 18 very likely to do 174 
the Goars are narrow, and the Vinears very 
thin, but if they exceed two Inches and a Half 


or three Inches at the Bottom, the ſafeſt Way | 


will be to let the Vinears be thick enough to be 
work'd by a Mold (broadways) on the Back- 
fide, and bend them longways only, and work 
the Infide (after it is glew'd down.) And I am | 
apt to believe that thoſe at Hampton Court 
were work'd after this Manner; for their Vi-. 
nears ſeem'd to me to be fix Inches at the Bot- 
tom, and for that Reaſon (I think) it impoſſi- 
ble to be laid in a thin Vinear becauſe the 


Middle Line a, muft become as long as the 


the Middle. 


Curve Line z, u, otherwiſe it will not ſtick in 
But let the Vinear's be broad or 
narrow, the Method I have here given will 
ſtrike out the Compaſs Line for the Edge. 
when the Vinears are very 


But 


narrow, the Diffe- 


ö 


ä 


rence between the middle ftreight Line, and the 


Compaſs-Line on the Edge is ſo very little, it 


is poſſible that when the hot Glew comes up- 
on it, it may ſtretch a ws and by that Means 


A 


; the Line O, and where that cuts the Stile Line, 


0 31) 


As to the Directions I have given in this 
rang or any other that regards the work- 
ing Part only, I muſt defire the Practitioner 
to obſerve them as ſiich as I ſhould make uſe 
of myſelf; and not as poſitive or abſolute z for 


as ſeveral Men have different Ways of working 


the ſame Thing, it is probable they may find 


out better, but as the Theory is built on De- 
monſtration they may be ſafely relied on by 
] thoſe that have Occaſion to HATE ule of them. 


PROBLEM "IX; 


be | J Inte out a Compaſs Soffite that © is horizontal 2 


at the Crown, and ſplays at both Ends accord- — 
ing to the Shutters, Fig. 33. | 


Firſt, Find the Center that FOR out the 


Head of the Arch by Prob. iii, Chap. II. then 


ſet off the Margin you intend to ſhew, and 55 
ſtrike the Edge of the Stile next to the h 
dow-Frame ; ſuppoſe the Arch D, all the o- 


ther three will be elliptical, and may be found 
by the following Method. 


Firſt, draw the Plan of the Soffite, as if! it 


were to be a flat one, as you ſee in the Fi- 


gure, viz. a, repreſents the Back Stile, ande 
the Front; then ſer off the Splay and draw 


let 
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let fall a per pendicular Line to the Line, b, an d 1 | 


they will give the Splay of the Stiles, and 
| likewiſe the Pannell. Then take a Trammel 
and fix directly over the firſt Center, as you 


ſee in the Figure ; then take the Rod that be- 


| longs to the Trammel, and fix the Pin next 
the Tooth or Pencil, to the firft Center, E, and | 

put in the upper Grove of the Trammel ; 3 then 

bring the Tooth or Pencil to the firſt Splay, 2, 

and obſerving where the Rod croſſes the low- | 
er Grove of the Trammel, there fix the other | 
Pin of the Rod, then will the Trammel be 
fd to ſtrike the firft Splay u, and by the 
fame Method ſtrike out all the other Splays. 
But if the Soffite be very flat Parts of a Circle 
will do inſtead of Elliptical Parts, and the 
Centers thereof may be found by Prob. i i. 
Cbap. II. 


N. B. As there are ſeveral Ways of Glewing 


up thoſe Sorts of Soffites, I have omitted giv- 


ing any Directions here, and muſt refer the 
Reader (if he doth not know of any better) 
to thoſe I have already given in ſeveral of the 


_ foregoing Problems relating to Compaſs Work. 


P ²·Ü— 


ad 
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| PR 0 B L E M 23 
175 fnd the Return of the Cornice of a Pediment, 
Fig. 34. 


Ft 
4 


Drau out che Cornice: l to the An- 
I ole of the Pediment, then raiſe a Perpendicular 


| any where ſo as to interſect the Cornice, as the 
Line O, Fig. 1. and from that Line ſet off the 


Projection of the Cornice on a Level, and draw 
out the Members as you ſee in the Fig. Fand that 


will be the Return. But if your level Cornice . 


be firſt given, and you want to find the Pedi- 
ment or raking Part, draw out- the level Cor- 
nice F, Fig. 1. and raiſe a perpendicular Line, 
as O, and from thence ſet off the Projection 
and return it as you Iee in the Figure; then 
draw the Lines of the Pediment Cornice, G, L, 
H, M, Sc. according to the Angle of Inter- 
ſection; and from a Line at right Angles give it's 
proper Return, as L; and that will be the Cor- 
nice required, and the Ogee which returns round 
the Modillion H. There are ſeveral other Caſes 


where Moldings require to be enlarg'd to make 


them a Quadier, that is to make all the Mem- 
bers meet, for if a Semicircle Molding meet 
with a freight one, as the Fig. 35. and the 


Toint be a true Miter, at 3 the Compaſs Part wall 


Tu) 


be larger than the freight one. 


Compaſs Part be the ſame Breadth as the ſtreſght 
dne, and the Members in the ſame Proportion, 
then will the Interſection form a crooked Joint, 
as Fig. 4; therefore in ſuch Caſes, as I have | 
here deſcrib'd (if it is not to be a true Miter) | 
IT conceive the beſt Method is firft to draw the 


Out-lines of both the Moldings of the ſame} 


M. B. The lnſtructions I have here given 


relating to Moldings, I muſt own will be of 
little or no Service to A great many Workmen, | 
they being very common in Practice and not Þ 
very difficult to underſtand ; 
this Book for general Uſe, chis Problem may be | 
uſeful to the younger Sort of Practitioners, and 
for that Reaſon I thought proper not to omit | 


but as I defign 


it. 


But if che 


4 
| 


Width as in Fig. 5; and Hom their Interſec- Þ 
tion draw the Miter-line O, then draw the | 
Members of the ftreight Parts, and from where | 
_ they interſect the Miter-line O, draw the Mem- 
bers of the Compaſs Part, and they will be in f 
the fame Proportion. 


„ W W wt bd Jad Oo. 8 
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PROBLEM X. 


As Architrave being given as E 1ſt, to draw ane 


other in the ſame Proportion as the Architraves 
B and D, Fi Ig. 36. 


N This depends on Prob. 4. Chew II. wha 
you are taught to divide a Line in the fame 


Proportion as another given Line is divided. 


If you want a leſſer than the given one E 2d, 
ſet off your defign'd Breadth from the Foot of 


8 | E, at an Angle you pleaſe, and from the Divi- 
ons of the given Architrave E, draw parallel 


Lines, as you ſee in the Figure, and that will 
| divide the Architrave D, in the ſame Propor- 


tion. And by the ſame Method you may draw 


la larger one, as B, Fig, 37. and as all the Mem- 
bers are work'd down as far as they are work'd 
Jon the Thickneſs will be increaſed in the ſame 


Proportion, by obſerving to ſet off the firſt 


| Facia the ſame Thickneſs as the Bead 1s to 


work on, which is given by the parallel Lines, 
and the Thickneſs of the Second Facia and the 


it upper Ogee are found by the ſame Method, or 


the Thickneſs may be found by drawing pa- 
rallel Lines, as the dotted Lines plainly ſhow. 


PRO B. 


the Ends as the Line A, is from the Sides, and} 


(36) 
PR OBL EU XII. 


E of ans the Length of the high Rafter . 0 Roof | 
be it bevel or ſquare. | 


Flirt, On ſome convenient Floor, or large 
; Drawing-Board, draw the Out- lines of the Build-| 
ing, according to the Angles, and let B, C, D, E, 
repreſent the Out- ſide of the Plate, Fig. 383 1 
then from the ſquare End C, give the Roof 1 its 
proper Pitch, and drew the Lines O, O, for the 
common Rafters, and divide the Line C, into 
as many Parts as the Building is Feet wide, and 
the laſt Diviſion, divide into twelve Parts forf 
Ihches, and that will be a Scale to meaſure any. 
Part of the Roof: Then draw the Middle-line| | 
repreſented by the dotted Line A, and draw] 
the dotted Lines p, p, the ſame Diſtance from 


from the Points where theſe Lines interſect, 
or croſs each other, draw the Lines d, d, d, d, 
which will be the Projection of all the Hip 
| Rafters, then take the dotted Line n, (which 
is the Height of the Pitch) and add to each 
of the Lines d, d, d, d, and from thence draw 
the Lines 5, b, b, J, as you ſee in the Figure, 
and they will be the Hip Rafters of the wholeas 

Building, And if you want to find the Length NV 
3-5. 4c oi 


(37) 


of the ſhort Rafters make a right Angle Trian- 
gle, A, Fig. 39. and let the Hip h, be the Hy- 
potheneuſe, the common Rafter C, the oppoſite 
Side, and the Baſe, Half the Breadth of the 
Building; which divide according to the Di- 
ge ſtance you intend for the Rafters, as you ſee 
d- in the Figure A, and apply them to the Scale ; 


E, and that will give you the exact Length of any 
8 5 of them, and the Figure will EVE. the Bevel 
ny of the upper Ends. 
the The Bevel or Back of the Hip-Rafier may | 
2 be found by dividing the Hip with a Line 
an 


per Angle, and from that Line as a Diagonal 


| ing, and that will give you the Bevel. 
VN. B. This Problem depends on the Nature 
Jof all right-lin'd Figures, in which if the Mea- 
ſure of any one Part be known, it will mea- 
ſure all the Reſt. = | 


PROBLEM XIII. 


75 find the Hip or Angle Raſter of a Roof whoſe : 
Plan is an Oftagon or Hexagon, Fig. 40. 


Firſt, Draw the Plan of the Building as large 
as you can with Conveniency, and from the 


"EBRD Center, 


down the Middle, after tis cut off to its pro- 


ſet off the Angle of each Corner of the Build- 5 


Middle of one Side, draw the Line O, to the 
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PROBLEM XII. 


5 75 fnd the Length of the high Rafier of 4 Rog? | 


be it bevel or fyvare. 


Firſt. On ſome convenient Floor, or targel 
Drawing-Board, draw the Out- lines of the Build- 
ing, according to the Angles, and let B, C, D, E, 


repreſent the Out- ſide of the Plate, Fig. 38 ; 


then from the ſquare End C, give the Roof its | 


proper Pitch, and draw the Lines O, O, for the. 
common Rafters, and divide the Line C, into 
as many Parts as the Building is Feet wide, and 
the laſt Diviſion, divide into twelve Parts for 


Ihches, and that will be a Scale to meaſure any] 
Part of the Roof: Then draw the Middle- line 
repreſented by the dotted Line A, and draw} 
the dotted Lines p, p, the ſame Diſtance from 
the Ends as the Line A, is from the Sides, and 4 


from the Points where theſe Lines interſect, 


or croſs each other, draw the Lines d, d, d, d. 
which will be the Projection of all the Hip. 
Rafters, then take the dotted Line m, (Which. 


1 


5 
A C 


LK 


is the Height of the Pitch) and add to each, : 
of the Lines d, d, d, d, and from thence draw f 
the Lines #4, b, b, L, as you fee in the Figure, 


and they will be the Hip Rafters of the Whole 
Building. And if you want to find the Length 


of 


2 


T9): 


of the ſhort Rafters make a right Angle Trian= 
gle, A, Fig. 39. and let the Hip , be the Hy- | 
potheneuſe, the common Rafter C, the oppoſite 
Side, and the Baſe, Half the Breadch af the 
Building; which divide according to the Di- 
ſtance you intend for the Rafters, as you ſee 


| in the Figure A, and apply them to the Scale; 1 


| and that will give you the exact Length of any 4 


11 of them, and the Figure will give the Bevel. 


ö of the upper Ends. 


The Bevel or Back of the Hip-Rafter m 


into be found by dividing the Hip with a Line 


g re; : 


yhole 
ngth 
of 


I! down the Middle, after tis cut off to its pro- 
per Angle, and from that Line as a Diagonal 
| ſer off the Angle of each Corner of the Build- | 
: ing, and that will give you the Bevel. | 


N. B. This Problem depends on the Nature 


1 of all right-lin'd Figures, in which if the Mea- 
7 ſure of any one Part be known, it will mea- 
ſure all the Reſt. | 


PROBLEM XIII. 


| To find the Hip or Angl le Rafi er of a Roof whoſe 


Plan is an Octagon or Hexagon, Fig. 40. 


Firſt, Draw the Plan of the Building as large 
as you can with Conveniency, and from the 
[Middle of one Side, draw the Line O, to the 

E Center, 


— 
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Center, and from one of the Angles draw the 


Line, Z, which will be the Line of Projection 


of the Angle Rufter, and, O, will be the Line 
of Projection of the Side Rafter, then take the 
Line, a, the Height you intend for the Roof, | 
and ſet off at Right Angles, from one End of 


the Line, O, and Z, and draw the Lines 5, d, 


to the Center, as you ſee in che Figure, and 


they will be the two Rafters; that is, , wil! 
be the Side Rafter, and, d, the Hip or Angle 
Rafter. And if you would know the Lengths 


of the ſhort Rafters; make a Triangle, as, A 


= - Fig. 41. and let the Baſe be equal to one Side i 


draw parallel Lines, as you ſee in the Figure; 


then make a Scale of the whole Breadth of the 


Building, (or any known Part) and that will 


Live you the J. ength of ay Part thereof, 


PROBLEM XIV. 


| Tofind the Hip Raſter of an Ogee Roof. | Fig. 42. 


Theſe Sort of Roofs are very ſeldom made 
uſe of, unlefs it be for. a Summer-Houſe, or 
tome ſmall regular Building, whoſe Plan is a 
Square, a Hexagon, or ſome ſuch even fided 


- Suppoſe, | 


Figure. 


of the Octagon, Hexagon, Sc. and the Sides 
equal to the Line d, and divide the Baſe, ac- 
cording to the Diftance of the Rafters, and 


Ti) 


Suppoſe, the Plan a Square, as in Fig, 42, 


_ firſt ſet out in the Middle of the Plan, the | 
Square of the Necking you intend to have at 
the Top, and from thence draw the Lines a, 4, 


which are the Lines of Projection of both Raf- 


ters, then from either End at right Angles: 
draw the Lines O, O, for the Height of the 
Roof, and they will give you the Length of 
both the Rafters, which are repreſented by the 
By dotted Lines, y Sy and from theſe you muſt 4 
ſtrike the Ogees of both Rafters, as you fee in 
the Figure; that is the Side Rafter muſt be 
ſttruck from two Centers after the Common 
Method of ſtriking an Ogee; but the Angle or 
Hip Rafter (if you have a Mind to be very 
exact) muſt be ſtruck with a Trammel or 
String; for as all Ogees are Parts of Cylinders, 
their Miters will be elliptical 5 therefore the 
Hip Rafter muſt be conſider'd as the Angle 
Bracket of a Cove, whoſe Centers may be 
found, by Chap. III. Prob. iv. that is, take the 
Diameter of the Circle that form'd the Ogee 


of the Side Rafters, for the Conjugate Diame- 


” ter, and the Diagonal of that Line (quar'd, for 
the Tranſverſe: and ſtrike them out as the 
Figure directs, and that will be the Shape of 


the Hip Rafter el 


E. 2 | But 


te) 


But as the Difference between an n Ogee Hip 


ſtruck from an Ellipſis, and one ſtruck from a 


Circle is ſo very ſmall, they may both be ſtrucc 


out the common Way for any common Bufi- 
neſs. And as all the Side Rafters, excepting 


1 one, will be but Parts of Ogees, they are to be 
cConſider'd as if they were whole, and a certain 
Part cut off at the upper End, as the Fig. 43. : 


A will direct, that is to take the ſhorteſt Line, 


48, in Fig. 42, for the Baſe of the Trian- 
Egle A then take the ſhorteſt Line Z, and ſer | 
off at right Angles from the End of the Line, 
4, and let the longeſt Line, Z, be the Hypo- 
thenuſe, as in the Figure, and divide the Line, 
, according to the Diſtance of the Rafters, 
then draw the Line e, equal, and parallel to 
the Line, a, and divide it into the ſame Num- 
ber of Parts, and draw the Ogees, as you ſee 
in the Figure. And where the Miter Ogee, 2, 
interſects the other, they muſt be cut off, and 
the lower Parts will be the Short Rafters, then 


make a Scale of any known Part of the Build- 
ing, as directed Prob. xii. of this Chapter) and 


| that will give you the Length of any Part of 
Pour Roof. As to the Back, or Bevel, of the 


Hip Rafter it may be found as before directed. 
N.B. There are ſeveral other Sorts of Roofs 


befides thoſe I have here given, which are of- 


oo. 1 ä 1 2 


9 


ten uſed in Building, but as they depend on 
the fame Theory, or at leaſt on ſome of the 
! foregoing Problems, L think it would be of lit- 
| tle Uſe to give any more Examples here, for 
if the Theory of thoſe I have already given, 
are rightly underſtood, it will naturally lead 
the Practitioner to ſind the Rafter, or any o- 
"er Part of my. Roof, let the Shape be what 
* will. 


PROBLEM XV. 


= firike out the Ribs of a Scalene Cone; aþ== 


plied to the Top of a Malt Kiln, big. 44. 


This Contrivance is very often made uſe of 
in the Country to carry off the Smoak, and 
ſteam off the Malt When its drying, and erect- 
ed much after the Manner of the Figure B, 


the conical Part, A \, is fixed on a Center to turn 


with the Wind, over the Figure B, which is a 
large round Funnel built directly over the Mid- 
dle of the Malt Kiln. As to the Method of 

erecting the lower Part, B, I ſhall leave it to 


the Practitioner's own Judgment. But as the 


Top is a Mathematical Fignre it muſt require 2 


the Knowledge” of Lincs to perform it as it 


ſhould be, therefore I ſhall give a ſhort Da- 
mouſtration of the Figure A, by itſelf. This 


H 3: Figure 


a 
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Figure if continued quite round, to cover the 
whole Funnel B, and terminated in a_ Point 
at the Top, would be an elliptical Scalene Cone, 


but there being a Bit wanting at the Top it 
can only be the Fruſtrum of ſuch a Cone, that 


muſt have a Part left open, as E, to let out 


the Smoak. The Reaſon why tis elliptical is 


becanſe the Baſe, or Bottom, is oblig'd to be a 
Circle, otherwiſe it would not turn rouud, 


therefore the Ribs ought to be elliptical, and | 


plac d at right Angles with the Axis, or Middle 
Line O, which will be the ſtrongeſt Way and 
ſooneſt perform'd ; for if they are put horizon- 
tal, as the dotted Lines, b, b, b, b, Fig. 45. 
which is the common Way; they will all be 
Circles. But then there is a great deal of 


Trouble to work them bevel, according to the 


back Line K; therefore to make them ellipti- 
cal, will ſave moſt of that Trouble, and they 


may be ſtruck out by the follow ing Method. 


Feirſt, Divide the Cone A, into what Num- 
ber of Ribs you pleaſe, as they are repreſented 


by the Lines u, u, u, u, then ſet off the Space 


you intend to leave for the Smoak, as the Line 
E, then from the ſame Baſe, draw the Fru- 
ſtrum of the upright Cone, D, Hg. 46. and 
divide it into the ſame Number of Ribs parallel 


to the Baſe, then to ſtrike out che firſt Rib take 


(43) 


the Line n, in the Figure D, for the Tranſ- 
verſe Diameter of the Ellipſis, Fig. 47. And the 
Line u, next the Baſe in Fig. A. for the Con- 
jugate Diameter, and proceed to ſtrike out the 
Ellipſis, as directed Chap, II. Then take the 
fecond Line 2, next the Baſe, for the Couju- 
gate Diameter of the Second Rib, and diminiſh 
\ | the Tranſverſe in the ſame Proportion, that is 
„let the Center Pins of your Trammel remain | 
i | the fame Diftance one from the other, as be» | 
- fore, and ftrike the Ellipfis a, a, Fig. 47. which j 
1 || will be the Second Rib; and by the ſame Me- | 


- | thod ſtrike out the Reſt, as the Fig. D, will di- 
rect, and as to that Part of the Ellipſis, which 
e will be for Uſe, they may be diſcoverd by 
f | cutting off as much of every Conjugate Dia- 

e | meterof the Ellipſis, as the Line E, in Fig. 44» 
- cuts off from each Rib, and as the dotted Lines. 
y || Fig. 47 directs. 


| PROBLEM XVL 
d | To firike out a Saſh and Frame, with a circular 
ce Head and Fron, for a circular Building, with. 
ne Directions _w to work the 1 Fig. 48. 

The 

id | Theſe Sorts of Windows are not very often 


le | made uſe of in Building, but where the Foun- 
ke der doth not value the Expence, and if they 
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are well introduc'd, they muſt certainly appear 


with a noble Grandeur, and render a Building 


very magnificent. It muſt be allowed, that 
ſuch a Piece of Work is very difficult to per- 
form, and muſt require a good Hand, that hath 
been us'd to Compaſs Work to undertake it. 

But was I to perform the ſame, Tſhould proceed 1 


in the following Manner. 


Firſt, To find the Center of che circular Part 
of the Building, and draw the Plan of the Saſn 
Frame, B, which is repreſented by the Sill D, 
then make three Molds, one to the Infide of 
the Saſh-Frame, another for the Infide of the 
lower Saſh, and the third for the Inſide of the | 
upper Saſh ;, then glew up a Board by the firſt | 
Mold, as large as the whole Frame, and there | 
on the Convex Side draw out the whole Saſh | 
and Frame, as may be ſuppos'd like the Fi- 
gure 49, G. But here it is to be obſerv'd, 
that in drawing out the circular Head of the 
| Saſh and Frame, if the Center was a Semicircle 
that turn'd. the Arch in the Building, ic will not 


be ſo on the Compals-Board you draw on, for 


if you endeavour with a Pair of. Compailes, 
from one Point, to ſtrike a Circle on a Cylin- 
der, it will be an Ellipfis in Plano, and from 
the ſame Reaſon an Ellipfis may be fo propor- 


tion d, a8 to be a Circle When taken off the 
* 


(45) 


Cylinder, which may eafily be Jond, by cover- 


ing it with Paper and taking it off when ſtruck 
out, and laying it on the Plane. From hence 


tis plain, that the Lines for the Head of the 


Window G, when drawn on a Compaſs-Board 
chat is Part of a Cylinder cannot be ſtruck from 
one Center, but muſt be elliptical, whoſe Dia- 


meters may be found by Girting over the Com- 


paſs Board with a Line, as far as the Width of 
the Saſh Frames, and that will be the Tranſ- 


verſe Diameter repreſented by the Lines, O, O, 


in the Figure G, that Line muſt be laid down 
on a plain Board, then take the Line, a, in the 
Figure, n Fig. 50. for the Conjugate, and place 

F it at right Angles from the Middle, and by 
Prob. vii. Chap. III. find out the Center to 
ſtrike the Ellipſis with a String, and ſet off 
| thoſe two Centers on the Line O, O, in Fi- 
gure G, and there fix two Nails and with a 
String ftrike out the Arch , and by ſetting 
off proper Marzins, the whole Head of the Saſh 
and Frame, may be ſtruck out by the ſame. 
Center. This being done, compleat the whole 
Window by drawing 8 every Part in its full Pro- 


portion. 

Then begin to work che Head of the Saſh 
Frame, by fitting of ſolid Pieces (that are thick 
enough and vide exough for the Head of the 

; Frame,, 
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Hoard where it was firſt fitted, and fix a Piece] 
of W 09d of the ſame Thickneſs over the Cen th 


Arch; gauge off the Beads; rebate the Space 


difficult to perform, needs no Direction her 
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Frame, Beads included) ſo as to make a Joint I th 


to the Compaſs-Board, or Mould, you work | be 


on, according 2s the Lines direct; and from the] In 


under Side 10 fitted, gauge them to their proper B. 


Thickneſs, and mortiſe and tenent them toge-· W 


ther (as you fee in the Figure) according tof fl 


the Number of Pieces, obſerving to let the ſo-· ¶ be 


lid Part come low enough to receive the Pully- th 
Pieces and Frames, which may be let in Fluſh, te 
and nail'd to the ſame, The Head being thus] 
prepar d and pin“ together, lay it down on the 


th 


ters at 4, and transfer thoſe Centers before gi. E 


ven to the Top of the Piece ſo fxd, and lei ne 
them be a ſmall Matter wider aſunder, by 


all 


Reafon this upper Side of the Saſh Frame mufff ec 


| 
be wider than the lower Side, to anſwer thd 
Splay of the Pully-pieces, which ought tq 
point to the Center of the Building, accordj 
ing to the firt Figure D. The Head of the 
Frame being work'd according to the given 


between (which is the Thickneſs of the twc 

Saſhes,) and ſtick the Beads, and. the Head) WI 

fit the Arch propos d. 
The other Part of the Frame being n. not ver] 


therefor 


(47) 
t | therefore the | next Thing 1 ſhould do, would 
k be, to take the ſecond Mould (which is the 


je Infide of the lower Saſh) and fix the Compaſs 


er Board to the ſame, by ſetting it a little wider 


e- wich two Braces underneath, untill it become 
tol flat enough to fit the Mold. It being thus fixd 


o- begin the lower Saſh, Which may be bent (if 
5 the Curve is not too quick) in three Parts, af- 


| ter the common Way of performing ſuch Work 


aus the upper Saſh may be work'd after the ſame 


che Semicircle Part, whoſe Curves being of a 


Compound Nature cannot be bent in Thick- _ 
Th neſſes, therefore I ſhould chuſe to bed the Rail 
by) and Spandrels after the Manner as before direct- 


nu 


ed for the Head of the Saſh Frame, 
on | 5 


| Manner, (when the Compals Board is ſet to 
| the third Mould as before directed) excepting 
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1 of the Nane and. Properties 7 
Arc ßes, ſhewing what Shape are | 
moſt durable, and capable of fup- Þ| 
porting the greateſi Weight, with 
forme Remarks on the intended New 
Bridge at Weſtminſter. 


„ Iu, EH 8 —— 


. Y the Word Arch, we are taught to con- 
V ceive the Idea of ſome regular Curve, or 
crooked Line, as the Line, A, Fig. 51. which 
i; when applied to Practice in Building is always | 
put with the Convex Side uppermoſt in order | 
co ſupport ſome Weight, as the Fig. D. But 
without the Butments, e, e; (if it was in Parts 
i as Building requires) it would not ſupport it- 
ſelf, for the Action of Gravity preſſing upon 


| it, would ſoon tumble it down: And was it a : 
flexible or malleable Body, would ſoon reduce || 
| it to a ſtreight Line, 1 

v 


From hence tis plain, that the Strength of 
all Arches depends upon the Butments, and that 
5 2 


5) 


Dependency i: is in Proportion to the Height 
they riſe from the Chord Line of their reſpec- 
tive Arches, which Line is Neben by che 


Line A, in Fig. D. 
The Truth of this will very plainly appear 


by ſetting up two Sticks (or Pieces of Wood in 
the Shape of Leavers) one againſt the other on 
a Plain Board, in thie Nature of a Pediment, 5 
| the Lines o, o, Fig. 52. and a, 4, Fig. 53. in 
the Arches, A and B. I ſay, the Poet 

0, 0, requires a greater Weight, or refiſtinz 
Power, to be plac'd at the Foot e, e, to keep 

it from falling, than the Pediment a, a, there- 


fore the Arch B, will conſequently ſupport a 


greater Weight than the Arch A, if their But- 
| ments are equal, The Reaſon of it is the 


Lines a, a, are nearer a Perpendicular than the 


Lines , o, for if thoſe before mention'd Pieces 


of Wood, were plac'd perpendicular one azainſt 
the other, with a Hinge at the Top, and 


Wheels put in the Bottom for the Sake of Ex- 


periment to take off the Friction; they would 


in that Poſition, want no Butment to keep them 
together at Bottom, but if they are a ſmall 


Space aſunder at the Bottom, they will want 
a Butment to keep them in that Poſition, Other- 
wile they will run one from the other, aud 


the further they recede from each other, the 
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Skeackr mutt the refifting 5 er, or Butment 
he, to keep them from falling. 
From what hath been ſaid it appears, that 


Gravity acts on thoſe two Leavers, according 
as they are elevated or deprclS'd ; 118 if ſo it 


muſt be in ſome Proportion 3 which Proportion 
ray very nearly be determin'd by the follow- 


ing Figure G, Fig. 55. ee Theory depends 
on that of the Steel Yard - which for the 


better Underſtanding of what is to follow, I 


{hall endeavour to explain, by the next Fig. 


x4. E. Let the Line c and o, repreſent the 
Beam, and o, the Center of a a Pair of Steel- 
Yards, and ſuppoſe two Weights, as, n, and 
r, were to be hung at equal Diſtance from 


the Center, O, and the other Part of the 
Beam cut off, they would then hang in E- 


quilibrio, that is, 1 and r, would be equal. 
But if the other Part of the Beam was to be 


added, and the Weight 7, was carried on the 
Beam, as far as the Figure 10, and ſuppoſe the 


Weight was but one Pound each, then I fay |} 


that the Weight r, muſt have Nine Pounds 


added to it to make it ballance the Weight 1, 


when remoy'd ſo far from the Center. But 


here tis neceſſary to obſerve, that in making 
_ thoſe Inſtruments, the Weight that is occaſion'd. 
by the Length of the Beam is always account- 


ed 


*. 
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ed for before they begin to divide, and tie 
very ealy to diſcover what Weight did belong 


to a Pair of Steeliards, ſuppoſing it to be loft) 


by taking the Diſtance between the Centers of 
the Hooks, that is between O, and 7, and ap- 
ply it to the proper Edge, and the Diviton 
there will tell you what the Weight ſhould be, 


tor it is that Diſtance multiplied into the whale 1 
Length, as you may fee in the Figure. But 
here in this preſent Caſe the Beam is only ima- 
ginary, far it is the Diſtance from the Center, 


that Occaſions all thoſe different Gravitations, 


for if we ſuppoſe the Circle, a, b, c, d, to 


be a Wheel, and, », its Center, and a Weight 


of one Pound to be fixd at its Periphery at 5, 
and the Wheel to be turn'd round, the Weight 

when it is got to e, it will be 3 Pounds, and 
at Z 5; and the Gravitation of ſuch a Weight 
will increaſe in the ſame Proportion, as if it 
was Carried along the Beam, e, as you may ſee | 


by the Divifiens. By this uſeful Inſtrument 


may alſo be diſcover'd the Power of the Leaver }. 
from a Perpendicular to a horizontal Poſition, 
and may very juſtly be calld a Scale to mea- 
ſure all mechanick Powers that act from Cen- 


ters, and notwithftanding our preſent Subject 


be two Leayers ſet up one againſt another, yet 


1 believe che next Figure will make it appear 
. very 
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very plain, that hoy 410 Gepe on the ſame 


the Bottoms (when the Friction is taken off by 
Wheels) in the ſame Proportion, as if they 
were turn'd End for End, according to the 


Theory, and are ſubject to the fame Laws of 
Gravicarion, For as thoſe two Leavers, a, a, 
in Fig. 55 G. ſupport one another at the Top, 
and prevent their falling or acting like Lea- 
vers; yer, 1 conceive- that Gravity will act on 


Left Hand Side of the Figure G, When turn d 
apfide down, that is to put the contin'd End 
downwards, and let the upper Ends fall one 
from the other. I ſay in the Fall of ſuch a a 
Leaver, the Gravitation would be increas'd in 
the ſame Proportion as is there ſet down. For 
if the Leaver , by falling from the perpendi- 
cular Line G, ſhould have gain'd a Force f 
one Pound, it would at e have gain d three 


Pounds at 2 5, and ſo on in Proportion, as 


the Wheel in Hg. E, until it becomes hori- 


20ntal. In the ſame Proportion 1 conceive 
Gravity to act at the Bottom of the two Lea- 
vers a, a, that is, if at a, they ſhould want 


vas gain'd by the Weight at the Periphery of 


a Butment of one Pound at each Foot to keep | 


them in their Pofition; at e they would Want 


three, and at 2 5, and ſo on in the ſame Pro- 


Side 


portion as they are ſet down in the Right Hand | 
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Side of the Figure G, until they became ſo far 
extended as to lie level on the Plane they mo- 
ved on; from what hath been demonſtrated 
from Hg. G, it is plain that Gravity acts on 
1 Pediments, according as their Sides are eleva- 
ded or depreſs d: And if fo it muſt certainly 
act on all Arches in the ſame Proportion, as 
their inſcribd Pediments are to one another in 


Reſpect to their Height. And from hence may 


be diſcover'd how much Weight one Arch 
will bear more than another, that is the ſame. 
Width, and hath the flame Purnzents to ſup- 


port it. That is, if the lower Arch, in Fig. 


D. . will bear 500 Pound Weight, tie 
Arch 4, Will bear 6c, and the Arch þ 5co, 
and ſo on according to what Height you riſe ; 


may the Weight be increasd, which will al- 
ways be in Proportion as the Sides of the in- 


3 fcribd Pediments are to one another, When 


their Chord Lines, or Widths, are the ame, As 
you ice in the Figure, 
Notwithfaading I have given this Method 


to ſhew how much one Arch will bear more 
chan another of the ſame Width and Butments, 

1 yet 1 do not pretend to know, how much 
Weight any Arch will bear, for there is no 
Arch that I know of, that can be ſaid to bear 


all the Weight that is built perpendicular over 
- 3 N 
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it; becauſe that Part hath Communication with 
Reſt of the Building, and cemented to it in 
ſuch a Manner that takes off a conſiderable Part 


of the Weight that would otherwiſe preſs upon 


it, if that Communication was deſtroy'd. And 


I may venture to ſay, that it is from this Rea- 


| fon, that Arches ſometimes become ſo looſe 
that their Key Stones are almoſt ready to drop, 


tor Want of a ſufficient Os to N their 


Parts together. 


From this Obſervation it is ole: that all 
Arches want a Weight proportionable to the 


Height they riſe to keep their Parts firm in 


the Situation they are firſt plac d, for it is very 
renſonable to think that the Arches of London 


Bridge would not have remain'd ſo intire to 


this Day, if it was not for the Weight of 
Houſes that are erected thereon, which muft 
certainly prevent thoſe frequent Shocks and 


Shakings that ir muſt otherwiſe have ſufferd 


by loaded Carts and Carrs, and other Vehicles 


of Burden that daily paſs and repaſs thereon, 


But whether the intended New Bridge is 
to have any ſuch, I know not, or whe.her 


the Ground Rents of ſuch Houſes would be 


EJuivalent to the Expence of making the 
Bridge fo much the wider, 1 will not pretend 
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to determine altho' I believe, that the Reve- 
nucs ariſing from thence would be very conſis 
derable. 

But to proceed, to make forms Obſervations 


on the Shape of Arches, in Reſpect to their 


Duration. 
I think the moſt common Sort that are to 
be found amongſt our Modern Buildings are ei- 


ther Semicircles, Segments, or Semi-Ellipſis; 


which I muſt own have an agreeable Effect 


on the Eye, becauſe they are Part of Regular 
Figures, and make a good Appearance in a 


Buildinz, if they are well proportion'd, and 


well introduc'd, but this is not always obſerv- 
ed by our Modern Builders, for 1 have often 
ſeen a Paſſage of three Foot wide with- a. Se- 


micircle Arch, and a Gateway of ten, with an 
elliptical one, whoſe Height from the Springing 
hath not exceeded twenty Inches; ſuch a one 
cannot be ſuppoſed to be of any long Dura- 


tion, without very ſtrong Abutments, unleſs 
the Weight be diſcharged by a concealed Breaſt- 


ſummer, or very, little laid thereon. In ſuch 
Caſes, Ornament is confulted more than Strength 


for the Arch.of three Foot being a Semicircle 
will bear above ten Times more Weight. than 


the clliptical one of ten Feet, with the ſame 
Butments by Reaſon of its Flatneſs, and double 


Centers, 
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Centers, which muſt render it very weak and 
unfit to ſupport a great Burthen. I mean ſuch 
Ellipſis whoſe tranſverſe Diameter is plac'd 
horizontal, as B, Fig. 57. but if you take an 
Ellipſis the other Way for an Arch, and let 
the Conjugate Diameter be horizontal, as A, 
then it will become altogether as ſtrong, and 
may very juſtly be efteem d the beſt Sort to 
ſupport a great Burthen, excep-ing thoſe form- 
ed by the Catenarian, which I ſhall endeavour 
to prove (before leave this Subject) the Rrong- 
eft of all and moſt durable. Bur for the Truth 
of what I have aſſerted in reſpect. to the ellip- 
tical Arches A and B, I muſt refer the Reader 
to a very eaſy and familiar Experiment, which 
is to take an Egg (whoſe Shape is near enough 


for che Purpoſe) and try whether it will not 


bear a great deal more Weight on the Ends 


than it will on the Sides before it burſt, ſuch | 


an Experiment ſeems to me to put this Matter 
out of the Reach of Contradiction, and will 
juſtify the Theory that I have hitherto endea- 
vour'd to explain. Namely, that all Arches 
WIIl bear a Weight proportionable to theHeight 
they riſe from their Springing, if their Chard 
Lines, or Openings, are the ſame, let che Shape 
be what it will altho' it muſt be allow'd that 


| lome Sort of pe. wil bear more Weight 4 | 
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than another of the ſame Height and Bue- 


ments, for if the elliptical Arch B was a Seg- 


ment of a Circle of the ſame Height, it would 


add much to its Strength by Reaſon that Curve. 


would be more uniform and approach nearer to 
a Catenarian than it was before in that flat el- 


liptical Form, for it is my Opinion, that the 
Strength of all Arches would be increaſed the 


nearer they approach that firm Arch of Nature, 
for ſo I muſt call ir, by Reaſon it is form'd by 


Action of Gravity, which muſt be ao to 


be a natural Cauſe. SY 
This Curve, or Arch, may be bee by 


ſuſpending a Chain, or flexible Line (that is not 


very light) from two horizontal Points, or 


Nails, as , o, in Fg. 58 D, the Curve, or 
Arch, that ſuch a Line, or Chain, will form, 


is call'd a Catenarian, repreſented by the Line 


4. This Line, as I before obſerv'd, is form'd 


by the Action of Gravity, which acts on all 


Bodies, according to their Denſity, or Quanti- 


ty, of Matter they contain, if their Form and 


Shape are the ſame; therefore, if Gravity by 
its Action on a ſlack Line, or Chain, forms the 
Arch a, it is very plain, that if it were turn d 
upfide down it would form the Arch K, which 
conſequently muſt refiſt that Action in the fame 


Lroportions as the See gave Way, that is. K 
would 
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would become an Arch of equal Strength in all | 
its Parts, and for that Reaſon muſt certainly be 
che beft Shape for any Ares that is to bear 2 
great Burthen | 
But, as the Properties of the Carenarian | 
Arches are ſo far conceal'd that it would be 
very difficult to aſſign any Centers that would 


ſtrike the ſame, for if they are very flat they 


appear like Segments of large Circles, but if 
you endeavour to form a Semicircle by letting 
the Line drop half its Opening, it will then | 
appear elliptical, and as you drop it lower it 
ſeems to approach the Hyperbola, ſo that the 
diſſtant Appearances it makes in theſe different 
Stations muſt render it very difficult to find 
out proper Centers to ſtrike them out. 


But for thoſe that have Occaſion to apply 


them to Practice may obſerve the following 


Method, and may anſwer the Purpoſe very 


take ſuch a Line (as beforemention d) and rub 


. and ” 
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well, if it be carefully obſery'd, that it is to | 


it with Chalk, or Charcoal, until it be fit to ] 
leave an Impreſſion then on ſome flat Plain or 
Board (that is large enough for the Uſe) fix in 


two Nails horizontally, according to the Width 


of your Arch, and from thence let the Line | 


fall as far below the horixontal Line 4, in Hg. 


above 


G. 59. as you would have the Arch to riſe | 
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| above it, then carefully poet the Line hard 
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enough to leave the Impreſſion, and that will 


be the Arch required as 2, then move the 
Nails from e to K, according to the Margin 
you intend to ſhow in the Front, and from 


them let fall the Arch m, and that will limit 


che Border, or Margin, which may be divided 
and Mould made to fit the Curve in the ſame 
Manner, as if the Arch was in any other Form, 


as you may fee in the Figure, which in Practice 


| muſt be turn d upfide down ; but, as I obſer- 
ved before, that the lower the Line was let fall 
the nearer it approach'd an Hyperbola, there- 
fore it cannot be expected that the Lines „, 
and m, will be parallel or appear concentrick 
like Arches fuck from the ſame Center, bur 


for thoſe that ſhould think it appeared diſagree- 


able for the Margin of an Arch to be wider 
at Top, as Hg. G. may eafily prevent it by 


making the Moulds parallel to the inward 


Arch n, which would be a Matter of Indiffe- 
rence in reſpect to its Strength. 


But notwithſtanding all thoſe diſtant Appea- 


rances before-mention'd that are made by the 
Catenarian Line, yet I cannot help thinking, 


but that they are all of the Hyperbola Kind; 


for as the Hyperbola is that Section of a Cone 
tut any where when parallel to its Axis, [ fay 


it 
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it is no hard Matter to imagine a Cone large 
enough that will admit of the flatteſt, as well | 
as the higheſt Arches to be cut off by ſuch a | 
Section; now, I believe it will appear from | 
what I have already faid on this Subject, that 
Catenarian Arches are the beſt Shape for Dura- | 
tion, and for that Reaſon the moſt proper Form 
for the New Bridge on the River Thames, if 
it be built with Stone. But be it as it will, | 
I think the Foundation ought to be of Stone, | 
as far as High Water Mark, and confidering | 
the Depth of the River muſt require ſome 
Contrivance to lay the lower Stones, and fix a | 
' Baſement in Water firm enough to ſupport ſo 
. heavy a Weight that muſt gg naar depend i | 
thereon. B 

As to the Laying the 1 which F 

is commonly built in Coffer-Dams, and which 
are carried to their proper Places in the River, q 
and the Foundation there begun, and carried : 
On in thoſe, obſerving as the: Foundation ſinks Rt 
to make good their Cut-Work, to keep out 
the Water, and ſo work on untill the Pier is 
05 got above the Surface of the Water. This 
Method is practic'd abroad, where Buildings 
of this Nature are more common, and may 
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do very well where the Picrs are ſmall: But 
J cannot apprehend how ſuch. a Method can 
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ebe practic'd with a good Effect in the River 
1 Thames, where the Tide is conſtantly ebbing 
a and flowing, and the Piers very - large and 
n || heavy ; neither am I able to conceive how a 
at Foundation of that Nature can be well laid and 
a-ſecured where the Workmen have not ſirm 
m Ground to work on, but altho' I cannot foreſee 
if the good Effect of ſuch a Proceeding. This 
l, Method may be practicable, and may (for 
Cy 3 ought 1 know) be the only one intended to ex- 
1g | ecute the Defign of the Bridge. But if it be 
ne | fo determin'd, I hope it will be no Affront to 
a || thoſe Gentlemen concern'd, if I offer another 
fo . that (according to my Nocion of Things of 
ad |} this Nature, ) will do as well, if not better, if 


it it be not thought too expenſive, which is to ö 
ch circumſcribe the Place in the River where the 
ch Piers are to ſtand with the Piles and Planks ; 
oj 7 duf-tailed and grooved together and ſharpened _ 
ed and well ſhod with Iron fit to drive into the [ 
ks | Bottom of the River in the Form of the | 


ut Plan B, Fg. 60. the Length of thoſe Files 1 
is and Planks muſt be determin'd by the Depth 
his of the Water, allowing for that Part that is to 
25 go into the Foundation, The Subſtance of the 
ay Piles ought to be ſubſtantial. The Thickneſs | 
ut of the Plank about 6 or 8 hes, and the Pikes | 
an to be grove! in about four Foot aſunder, and 
bo . G the 


the Planks between, and ſo on till the whole 

Range be compleated. Such a Range of Piles 

1 and Planks may be too weak to refift the exter- 
nal Preſſure of the Water, and if ſo, they ray 

_ eaſily be ftrengthened by driving in other Piles | 

along the Outfide, about four or five Foot from 

| ſome of the others that belong to the Range, 


and brace them with diagonal Braces, and that 

will be a Security againft the external Water 

and prevent it, puſhing it down when the in- 

i! ternal Water is all pump'd out. And if the |} 
= 


Grooves (which ought not to go ftiff) were | 
dreſsd with Greaſe, or Tar, or ſome ſuch Mat- 
ter, it will make them drive the better, and be 
a Means to prevent their Leaking, not as it 
can be ſuppoſed that ſuch a Fence will be 
without any. But I cannot apprehend, that 
there will be any Leaks fo large, or numerous, 
but they may be diſcharged by Chain Pumps, 
and the Place kept dry enough for the Work- 
man to lay the Foundation, as well as if there 
was no River to interrupt them: This Method 
ſeems to me to be more agreeabla to the Na- 
ture of the Defign, than the former one before 
mention'd; but as I can give no Precedent of | 

any Proceedings of this Nature, I muſt leave 
the Publick to judge of the Effect. At the 
Place Where the Bridge is to croſs the River, 
1+: Qafe 
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Care ought to be taken, that it be where thy 
Stream hath a direct Courſe, and the Bridge to 
be built at right Angles to the Stream, other- 
wiſe it will render the Paſſage ſor Boats and. 
Barges more dangerous and difficult to paſs and 
repaſs than if the Stream run Parallel to che 


| Sides of the Arches. 


.. K —————— 


This I muſt own is a olainOblervarioa, but 
very neceſſary to be obſerv'd by thoſe that are 
intruſted to ſer out the Place where the Bridge 
is to croſs the River. 
Here I intended to have finiſh'd this Subjedt; 
but ſeeing two Pamphlets publiſh'd, the one. 
being a Deſign for the Bridge, the other a 
Reply to Mr. James s Review, by which I am. 
 inform'd, that not only one Mr. Longly, but ſe- 
veral ingenious Gentlemen have ſome Time ago 


publi hd their Deſigns and Calcul tions rela- 


ting to this new intended Bridge, which had 


I known before (it is very probable) would 


have prevented my ſaying any Thing about 
it. But as their Views in publiſhing ſcem dif- 
ferent from mine, and I have unwarily enter'd 
upon this Subject, I ſhall venture to go on with 


it a little further, not as I would willingly en- 
ter into that Controverſy that hath been ſo 


warmly diſputed amongſt thoſe that would have 
their Schemes pertorm'd. But what I intend 
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g only to make ſome few Remarks on what I 
| have ſeen, which will render the Subject on 

| Arches the more complear, and may chance to 

| give this Performance a better | TRE: to the 
| . Publick. 
3 Langley, in the B zeginning of his Defign 

| for the Bridge, hath taken a great deal of Pains 


| dication thereof. 


an Inch or two more or leſs than Mr. Langley 
would have it to be, or that it will be High 


Matter of no Conſequence, fince it muſt 
be allow'd by all that know any Thing of the 
Matter, that the New Bridge will not occaſion 
any material Difference in the Height of the 
Tides in general, but tnat they will flow to 
the ſame Height as uſual. 

I think ſuch Niceties as thoſe may ber com 
fider'd but as Trifles in Reſpect to the prin- 
cipal Defign, which is to erect a Bridge over 

| the 


to eſtimate the Fall of Water that will be oc- 
cafion'd by a Bridge being built over the Ri- 
ver Thames, either at he Horſe Ferry, or at 
New Palace Yard, and in his Reply to Mr. 
James hath beſtow'd ſeveral Pages in the Vin- - 


But, ſuppoſing this new intended Bridge | 
ſhouts occafion a Fall of Water that will be 


S n a en n 


Water between the two Br idges before it 18 
above the New One, ſeems to me to be a 
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Nature and Pr operty of Arches. 


my Remarks on theſe deſign'd by Mr. Langly, 
which being of the Catenarian Kind (as I have 
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the River in the moſt expeditious Manner 


and to be both convenient and durable, how 
far theſe Deſigns and Direction propos'd by 
Mr. Langley and others are likely to anſwer the 
End, I ſhall not venture to enquire. 


As my chief Defizn is to demonſtrate the 
I ſhall begin 


before. obſerva) are the ſtrongeſt of all other, - 
and for that Reaſon, the moſt proper to apply to 


a New Bridge over the River of Thames it they 
are well proportion'd, . and had Mr. Langly but 
| defign'd them lower or laid a greater Weight 
(or Thickneſs) on the. Crowns of thoſe he hath 
there given, I ſhould have thonght it more con- 


ſiſtent with the Nature and Proper ty of ſuch- 
Arches whoſe Height is more than half their: 
Opening, for it hath before (in p. 49.) been de- 


monſtrated that all Arches will bear a Weight 


(on their Crowns) proportionable to the Height 


they riſe, .if their Abutments are the ſame, and 


if they will bear it, it is plain they want is 
from the follow ing Obſervation that may be 
made of a common Tub or drinking Veſſol 


| which may vey juſtly be ſaid to have the 
ſame Properties of an Ark: for the StaVes may 


be 
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be confi derd as fo many Stones whoſe. Joint 
Point to one common Center, and the Hoops 
that circumſcribe them as their Weight or Preſ- 
ſure then I think e be deny'd by any 
Perſon (of common I Landing) that the 

tighter thoſe Hoopes a FE ,ve on round ſuch a 
Veſſel the more coinpatt it muſt keep the Saves 
and the ſtronger the Veſſel will be for ſuch a 
Weicht or Preſſure therefore it appears to me, 
that Weight on an Arch will have the ſame Ef- 
fect as a Hoop hath on a Tub ift the Weight be 


well proportion 'd. 


Bur in order to give my pes in this Af. 
fair the Actions of Gravity on ſolid Bodies ought 
to be underſtood and the Shape of the Arch 
well conſiderd before a Man can form any 
Judęment about the Weight it will carry, or 
on what Part to beſtow it to the beſt Advantage, 
therefore for the better underſtanding what is to 
follow on this Subject. I ſhall venture to lay 
cown the foll lowing Theorems, = 


I. When any Weight preſſes on the Sides or 


Haunches of an "Arch the Weight on the 
Crov'n muſt be conſider'd as an Abutment to 
that Weight on rhe Haunches and in Propor- 


Lines vi cheir reſp< ctive Segments, vill 
the 


tion to the Height they riſe from the Cord 
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the Weight on the Crown be required, : 


1 5 8 130 as the Weight on the Crown is an A- 
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butment to the Weight on the Haunches ſo is 
the Weight c on the Crown, 


III. And as the Wei he on oe the Haunches 
| wants to reduce the Curvature thereof to a 
| ſtraight Line, contrary to that, doth the 
Weight on the Crown want to make it riſe 
higher or puſh it out at Foot if there is no A- 
di butment plac'd there to prevent it, and both 
| would produce that Effect if it was not for a 
| Counter-Ballance of Power as will be beſt 

explain d by the lowing Figure. 


| As1 have P. 5 3. pr opos d a Method in order to 
| diſcover how much Weight one Arch will bear 


more than another that hath the ſame Extent | 
and with the ſame Abutments, I ſhall here con- 


| ſider whar Effect the Weight on the Haunches 
| hath on Arches of ifferent Shape,thisMerhod i is 
built on the ſame I heory as the Former and to 
ſave the Reader the Prouble of turning back 
(as the Figure is any; the ae | ſhall explain 
it chus: Z 


If 


the Weiyht on the Haunches an Abutment to- 
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the ER Arch, a, e, e, "ui 61, will 
bear 5 Hundred (or a Tun) Weight the Semi- 
circle, a, b,.c, will bear 6 Hundred with the 
ſame Abutments, and the Carcinarian 4, d, c, 
will bear the Weight in reſpect to the. Abut- 
ments below but if they. are both confider'd as 
having no Weight on their Haunches, the Car- 


tinarian muſt be the ſtrongeſt, by reaſon of the 


Curvature of its Haunches are nearer a right 
Line than thoſe of the Semi- circle for was 
there as much Weight. laid on the Crown of the 


Catenarian Arch as it would juſt bear the fame 
Weight if apply'd to the Semi-circle would oc- 
caſion it to burſt out and fall down, Which plain- 


ly ſheweth that the Semi- circle wants a greater 
on its Haunches to Counter-Ballance the ſame 
Weight on the Crown, and how much more 
Weight is required on the Haunches of the Se- 
mi- circle to counter-ballance the fame Weighs 
eon the Crowns of both may be (nearly) diſco- 
ver'd by the ſame Method, for by drawing the. 
Cord Line o, will cut off one Haunch of both: 
which may be conſider'd as whole Arches and. 


the Difference of Weight be diſcover'd in the. 
ſame Manner for if the Haunch of the Catena- 


ran requires nine hundred Weighs the Semi- 
circle will require Ten, to enable it to ſuppore 


the ſame Weight on the. Crown as the Catena- 
Tai 
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rian and the Haunch of the Segment a, e, c, is 


likewiſe ſubj ct to the ſame Rule, and requires. 
but ſeven, by Reaſon the Haunch is not ſo much 
elevated which 1 ie OE: a greater 


Gravitation. 


In like Manner may the Difference of weight 
be diſcoverd in any two Arches, which will. 


always be in Proportion, as the Chord Lines of 
their reſpective Segments are to one another, or 
in Proportion, as the Sides of their inſcrib'd. 
| Pediments are to one another, which implies. 

| the ſame TRY as may be ſeen by the Fi- 


gure. 
In P. 50 and 31, t the Reader may find: I have 


there explain'd the Nature and Property of the 
| Steel-Yard, and in the next Page have made 
uſe of its Power, to diſcover what Power a 
Leaver gains by falling from a Perpendicular 
to a horizontal Poſition, and likewiſe to prove 


that all Arches want an Abutment proportio- 
nable to the Height they riſe, and as that an- 


ſwer'd the Purpole ſo far as to appear to me 
| a Demonftration, J ſhall introduce the ſame 


Power, and by it examine Mr. Price's Middle 
Arch, in the Manner following, Fig. 62. 
Let A, B, C repreſent the Arch propos d, 


now if we ſuppoſe, that the half Arch B, C, 


was in one Stone, and its Weight 28 Tun and 
- = a half; 


8: 
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A half, and that it was by Tome Power to be 
lifted upon its Pier w, until it come to its 
Center of Gravity , Which may be ſupposd to 


be at 4, then it is very plain, that the Pier 


muſt bear all its Weight, and if from thence 
it was to be let down to a horizontal Poſition, 
as at æ, and a Support put under the End, as 
at e, the Support o, would bear 14 Tun and 
one Quarter, and the Pier w would bear the 
ſame Weight, and was it from thence to be 


lifted up to its proper Place at B, and there 
ſupported, then will the Pier u, bear 20 Ton, 
and the Support at B, bear 87 Ton, for the 


End B, being elevated, the Supporc o, is re- 


leasd of 6 Ton Weight, which conſequently 
muſt be added to the Pier; for as this half 


Arch is ſuppos'd to be in one Stone, it may 


be confider'd as a Leaver, and be ſubject to 
the ſame Laws of Gravitation, as hath before 


been demonſtrated, and may be explained. by 
this Figure. 
This Method "Wha to me to give ſome In- 


fight, whereby the real Weight of the Abut- 
ments may be diſcover'd; for if the Support 9, 
vas taken away, and the other half Arch A, B, 


was ſet up againſt it in its proper Poſition, that 
muſt certainly throw the whole Weight of 
both on. their reſpective Piers, but as A, B, 
5 „„ 
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15 fer at the ſame © Bugle, as B, C, they would 


thruſt each other down, if there was not an 
Abutment plac'd at A and C, to prevent it. 


Now, if we conſider, that before A, B was 
| ſet up againſt B, C, the Support o, ſupported 


8 Tons and a Quarter; therefore the Thruſt 
of A, B muſt be equal to that Weight, if 
there was no Friction at c, and if fo, it ap- 
pears very plain to me, that a Weight of 8 
Tons and a Quarter, plac'd at A, and at C, 

will be a ſufficient Abutment for the Arch, 
A, B, C3 for as ſuch a Weight is a counter 
Ballance to the Thruſt there will be the Fric- 
tion of A, B, C, on the Piers for a further 


| Security, which, confidering the great Weight OS 
of A, B, C, may, perhaps, be equal to two 


Ton more, but this muft be rejer'd-: to Expe- 
riment. 


And, if the 1 A, B, C was to hs con- 


ſider'd in Parts, as the Half A, B, the Weight 


or Preſſure, would ftill be the ſame, for by 
drawing parallel Lines from the Joints to the 


Chord Line plainly ſheweth how the Weight 
is dimipiſh'd, as appears by the Figure. 


By what I have endeavour'd to demonftrate, 
it appears very plain, that the Center which 1s 
to ſupport the Arch, A, B, C, will be re- 


| leas'd of 1 12 Ton Weight, 1 in the Thickneſs of 


the 
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the whole Breadth, which is ſuppos'd to ho 


40 Feet, and the Number being multiplied by 
12, the Proauce is 480, which being reduQ- 
eld out of 2320 {which is ſappos'd to be the 


Weight of the Whole) the Remainder is 1840, 


which will be nearly che Weight (when that 
of the Kcy-ſtone is deuuFed out) that will 


lie on the Center before it can be reliev'd by 


the Key-ftone. How much of the Spandrel's 
Weight will preſs on the Arch is very dithcult 
to diſcover, becaule it hath 2 Communication 
with the upper Pier, or Breaſt- work, which 
takes off a great deal of the Preſſure, but was 
that Communication to be deſtroy d, and it 
was to be confider'd as one Stone, and to have 
no Friction on the Arch, it eould then be on- 


ly faid to lean on the Arch, and what Weight 
that Leaning is may in ſome Meaſure be diſco- 


ver'd by the ſame Rule as the former; that 


is to draw a Line, as d, (in the 62d Fi- 
gure) in ſuch a Manner, that if the Spandrel 


was lifted up on its lower Point until that Line 


become perpendicular, ir would then be the 


Center of Gravity, and if the Line d, was 
continued to cut the Arch P, and from thence 
let fall a Perpendicular to the Chord Line, 


which if divided according to the Weight of 


the whole Spandrel, it will . che Weight 


that 


chat will preſs on the Arch if the Line d, be 


Ao drawn as the Quantity of Matter on both 
Sides are equal, which ought to be regarded 


in the half Arch, B, C, as well as in this pre- 
ſent Cale. -- 


I ſhould not have. applied "this Power to 
the Spandrel had it not been to have ſhew'd 

| the Extenfiveneſs of this Method in Reſpect to 
Arches as well as to other mechanical Opera- 
tions, not as L will pretend that this Method 
Will diſcover exactly the Weight, or preſure, 
i of any Arch, but I believe it will be near e- 

nougęh to let a Man know what he is about 


0 hen he either deſigns or erects one. 


| But, as the Spandrel will be work'd up with 


bs the Upright of the Pier and cramp'd and ce- 
mented together, and the Joints diſpos'd of in 
. fuch a Manner as will take off moſt of its 
- ©. Preſſure, unleſs it be thoſe Stones near the 


Crown, which have no Occaſion to be laid 


| on until the Key-ſtone is fix d, and I cannot 
e help thinking, but that it may be fix d before 
e the Spandrels are begun, provided it have a Bear- 
sing on the Center, eſpecially in thoſe Sort of 
e Arches that are of the Catenarian Kind, whoſe 
„ Haunches, I dare ſay, would ſuffer no Difur- 
f | bance, if the Key-ſtone had a Bez:ing on the 


t Center. 
FH - Tf 
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If this Arch will admit of being work'd up 


| after this Manner there is no Occafion to allow 


any Weight for the Spanerel, ſo that chen there 


will be no more Weight to account tor (that 


will lie on the Center) than that of the Arch 


itſelf, which, according to this Way of De- 
monſtration, will be no more than 840 Tons, 
- which is ſeveral Tons leſs than ſome Men have 
imagin'd will lay thereon. 


© 


As this Center muſt be forty or more Feet 
long, I co not fee any Reaſon to double it, 


it being able to ſupport the Arch, if the 
Weight of it was as much more ; for if che 
| great Length be confi er'd in reſpect to the 
Weight, the Weight muſt appear but incon- 


fiderable in regard to the Weight that ſuch a 


Center may be made to bear, and if the Centers 
are made with Judgment, and allow'd a firm} 
Foundation, or Bearing, at the Springing it is N 


unknown What a Weight ſuch a Center will 


bear. 
From what hath kieharts been endeavours 


to be demonſtrated, in Reſpect to Arches it 


appears to me, chat their Strenzth doth not fo 
much depend on their Shape, as the Weight 
they bear, being well adapred thereto; for al- 
tho' it muſt be granted, that Catenarian Arche 
(if confider'd as Independant of any Weight 

bu 
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but their own) are the rungen of all other, 
yet if the Weight on their Crowns is not pro- 
portionable to the Height they riſe; they may 
be ſaid to be weaker "than a Scmicircle, or 
Arches, of any other Form, if their Weight 
and Abutments are well proportion'd, and if I 
may be allow'd to give my Opinion on thoſe 
Arches, deſign'd by Mr. Langly, Mr. Price and- 
Mr. Hawkſmoor, (which are all I have ſeen 


that are deſi and for the Bridge) I muſt give 


the Preference to that deſign'd by Mr. Hau. 
moor, for notwithſtanding the Shape is a Semi- 


circle, the Weight Tema the beft proportion'd 


| and the Nature of the fiſhing the beſt adapt- 
ed to the Situation; but, however that be, it 
cannot be denied, bas that the Arches in either 
of the Deſigns (if well executed) would ſup- 


port a Bridge over the Thames, but then I 


think it odd have been to a better Effect if 
they had been allow'd a greater Thicknels of 
Building over their Crowns, which according 
to my Way of Thinking they all ſeem to want, 
cſpecially thoſe deſign d by Mr. Langly, which 
by Reaſon of its Shape are beſt able to ſupport 
it, and had he but allow'd a greater Thicknels' 


between the Crown of his Arches and the 


Paving of the Bridge, it would confequently 


have added a greater Weight, which, in all 
H 2. Probabi⸗- 
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Probabiliry, would have prevented that une 
qual Preffure occafion'd by the Declination of 
i the Bridge from having a bad Effect on the 
[ Arches, which in order to prevent hath leſſen- 
ed the Weight on the Haunches by cylindri- 
au Vacnities proportionable to the Difference 
of their 8 which is monſtrouſiy ab-. 
furd. | 
But this 1 conceive Mr. Lungiy hath in⸗ | 
troducd through Ignorance; for had he 
confiderd, that the Weight on the Haunches 
is not ſo great as it appears to be, and that 
What is, may Le conſider'd as an Abutment, 1 
he could never have imagin'd, that the Un- ſÞ 


egualaeſs of their Preſſure would occaſion their 
32 8 Ft Ut 94 lhe COWS 1 BETTY 1 
t A. ROMS CC to ue iehowd: by 
cicher Time, or RY x To 
I fay, if he had laid a greater Weight E 


on the Crowns of thoſe Arches he defi gd t 
for the Bridge, and omitted thoſe cylindri- Þ n 
cal Vacuities he hath there introduc'd, his it 
Arches would then have appear'd ro me more n 
capable of Duration, and this he mighr eaſily b 
have perform'd; for if the Surface of the Bridge fl 
would not admit of being carried any higher 
the Arches might have been made lower, 
and by that Means have gain'd a proper 
Thicknets 
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Thickneſs between their Crowns and the Pay 


ing of the Bridge. 


This Alteration, I muſt own, would occa- 


| Bon a greater Thruſt from the Crowns to the 


Abutments below, but as the Upright of one 


of his Piers taken from the Springing of his 
Middle Arch, confider'd as one Foot thick, 


contains above 112 Ton Weight, it would be 
more than ſufficient. to counter-ballance the 


Weight or Thruſt from the Crown, and be 
able to ſupport any of his Arches independent 
of each other, for carrying the Building a con- 
venient Height above the Arches, not only 
loads the Arch, bur the Pier alſo, which muſt 
be confider'd as an Aburment to the Weight 
laid on the Crown, for ir is nor the Extent of 
an Abutment, but the Solidity that ought to 
be confider'd as moſt capable to refiſt any 
Force, or Power, that wants to remove it; 
therefore as the Abutment increales in Propor- 


tion to the Weight laid on the Crown, I can- 
not ſee how an Arch can be well over- loaded 
if their Abutments are good, and there is no 
more Weight laid on than the Foundation will 
bear, which, 1 mult own, ought to be con- 


ſider d. 1 
But to Rrenathen this Argument, I think VE 


the Arches of London Bridge m'y be conſider'd 


H-3 : a8 
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as a very good Precedent to ſhew what Weight 


Arches will bear, for as the Diftance between 


the Crowns of thoſe Archs and the Paving of 


much like a Bridge ſupported by Arches; as a 
long Board cut in Pidgeon- holes. Now I think 
it cannot be deny d by any Man that hath any 
Notian of Building, that the nearer thoſe Holes 
or little Arches are cut to the upper Edge of the 
Board, the weaker ſuch a Board will be, and 
conſequently the more unfit to ſupport any 


fore, if this Compapion: be Juſt, it muſt appear 
very 


that Bridge, by far exceeds any that is defign d 
for the new One, and if the Materials are the 
ſame the Weight muſt exceed in the ſame Pro- 
portion, and add to that the Load of Houfes, and 
then confider the Length of Time that thoſe Ar- 
ches have ſupported that Weight. I ſay, if theſe 
Things are confider'd, I cannot fee any Occafion | 
for our modern Defigners to be: fo fearful of 
overloading theſe Arches, and omitting. * 
Weight or Thickneſs where it is moſt wanted. 
This I ſhall endeavour to make appear by the 
following Compariſon, which, notwithſtanding. 
it being a low one, may chance to be more con- 
vincing than any Argument I can make uſe of, 
that is, (if fma'l Things may be compar'd to 
great) I don't know any Thing that appears ſo 


Weight that ſhould be rolFd over it. There- 


tro) 


very plain that the Strength of all Bridges (in re- 
ſpect to heavy Burdens paſſing over them) muſt. 
depend on the Thickneſs Or Strength of Materi- 5 


als that are work'd over their Crowns. 


For if that thickneſs of Materials be EIDOS 1 
ecd as a Quantity of Matter at reſt, that is to re- 
ceive a leſſer Quantity in Motion, it muſt cer 
tainly be neceſſary to fo proportion thoſe Quan- 
tities of Matter, that the Leſſer will give no Di- 
ſturbance to the Greater, for it cannot be deny'd 
but that a leffer Quantity of Matter in Motion N 
may diſturb a greater Quantity that is at reſt, 


therefore it's very reaſonable to think that heavy 


Burdens paſſing over any Bridge, whoſe Quantity. 
of Matter or Materials on the Grown is not ſuf- 
ficient to refiſt the Motion of the Burden paſſing 
over, muſt in Time ſuffer Damage; for its well. 
known that ſo ſmall a Weight or Quantity of. 
Matter as a Coach and Pair, by moving with a 


ſwift Velocity (over pav'd Stones) doth very of- 


ten affect the Houſes of ſeveral Streets in London, 
by cauſing a very ſenſible Tremulation. in the 


Buildings thereof. 


Tay, t this may chance to be of an ill Conſe- 


quence to any publick Bridge ſupported by Ar- 


ches that hath not a ſufficient Thickneſs of Mate- 

rials laid on their Crowns that is able to reſiſt the 

Jolts and Surges of any Burden chat may chance 
— 85 N 
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to paſs c over it without ſuffering any Diſturbance 
thereby, and it is from this Confideration that I 
have before obſerv'd (in p. 54) thar the Weight 
of Houſes erected on London-Bridge hath very 
much contributed co its Preſervation, by prevent- 
ing thoſe frequent Strokes and Shakings that it 
mutt otherwiſe have felt, if ſuch a Weight had 
not been laid thereon, and if Weight hath been 
2 Benefit to the Old Bridge it muſt conſequently 
have the ſame Effect on a New One, 

As to laying the Foundation of the Piers 
in Coffers, or Floats, I have before ( in p. 60. } 
ſhew'd my Diſlike, and have there given a 
Method that ſeem'd to me more practicable, 
but fince my reading two Pamphlets, and find- 
ing that ſeveral ingenious Men have thought 
it worth their 8 it hath induced 
me to think more cloſely on the Subject, there 
fore I ſhall venture to propoſe another which 

will be leſs expenſive, and to a better Effect. 

In my tormer Method, I propos'd Files and 
Planks to be dovetail'd, grov'd together, and 

ſharpen d at the lower Ends and ſhod wich Iron, 


in order to drive into the Foundation round the 


Plan of the Piers to keep out the Water until tlie; 
Foundation was laid, and carry' don above High 
Water Mark, which I belicve would have an- 
{wer d the End Proper, but as confidering the 
N 
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8 Accuracy of the Workmanſhip that will be re- 
6 quir'd1 in ſuch a Performance, and the Time it 


will take up to make ſo many Grooves in a b; | 
; Dovetail Form,. and alfo the Difficulty that will 1 
| attend the getting of them aſunder in order to 
make them drive again, hath occaſion'd my al - 1} 
| tering of my firſt Defign to che Method follow 9 
= | ing. is 
This is inſtead of the befor mention Planks ; 
and Piles chat was propos d to be dovetail'd toge- [ 
tber and drove ſeperately into the Foundation, 


I here propoſe they ſhould be made into Flood-- 
| gates which will have no Occafion to be grov'd | 


but only ; join d together and made in two Thick- ; | 
neſſes after the common Manner of making ſuch. »/ 
Gates, 35 's thew's in. /g. 63. only the! OwWer Fnd = 
ofthe long Flants mar be ſhraupes ys z te: [ 

| 


Sides or Edge ſo ſharpen d ſhould be bevel'd off, 
in ſuch a Manner as to leave an Edge in the 
Middle that when they are well ſhod with Iron 
they may the better cut their Way into the. | 
Foundation, the Piles muft be grov'd to receive 
the Gates, and to be done in ſuch a Form as will 

» Þ circumſcribe: the Plan of the Pier, obſerving to - 

;ñtleave Room for Men to Work, 

The Diſtance of the Piles to be abour four. 
Feet which will terminate the Width of the. 
_ which are to be drove into the Foundation 
betw cen a 
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Verween- every two Piles, which for the better 
Conveniency of driving muſt have a Capfill ten 
nanted on to the upper End to raiſe the Weight 
whoſe Thickneſs ought to be the ſame as the 
Capfill and the Shape like that I have given at 


the Top of the Gate, and to ſlide in Groves to 


give it a proper Direction, after the common | 


Method of driving of Piles, | 
Such a Range of Gates and Piles (as I have 


obſery'd before) by. Reaſon of their great Length 
will want to be ftrengthen'd to make them able 
to reſiſt the external Preſſure of Water which 


(undoubtedly) will be very great. Therefore in 


this Caſe, as in the former, there muſt be other: | 
| Piles drove in (without-ſide the Range) 4 or 5. 
Foot diſtance from every ſecond or third Pile be- 
longing to the whole Range, and brac'd there-- 
to Diagonal Ways as near to the Bottom as the 
loweſt Water will admit, which will add a great 
deal of Strength to the whole Range and prevent 


the Weight of Water from puſhing it down. 


Such a Method if the Materials are good the 


Work well performed and carefully executed is 


very likely to keep out the external Water, 
when the internal, is all laved or pump'd oar, 


for I cannot conceive that the Leakes will let in 


more Water than a Chain Pump or two will be | 
able.to diſcharge, by Reaſon all thoſe Leaks that 


will 
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will happen Hove Low Water Mark may be 


ſtop d from aut, and thoſe that happen be- 
low may be axe from within as the internal 


Water finks, therefore, I cannot ſee any Room 


to doubt. of che Foundation being laid dry, or at 
leaſt dry enough for Workmen to lay the Foun- 
dation of any of the Piers, and to work With 
the ſme Safety, as if the whole Current of the 
River Was turn'd into lome other Chan, 


nel. | | 
I ſay, this Method is the more likely to anſwer 


the End propos'd, by Reaſon it is nearly the 
ſame that bach been fo long practicd by Mill- 
wrizhts to dam up large Heads of Water for the 


* Vie of Mills in Rivers which they generally turn 
into ſome other Channel, and by that Means 
can come a: the Bottom of the River to lay in a 
Ground Sill for the Gates to ſhut, which are 
commonly made to ſhut ſo cloſe as to let no Wa- 
ter paſs by when the Gates are ſhut. | 
But to compenſate for ſuch a Sill which can- 
not be laid with any Certainty in the River 


Thames, I have propos the Gates to be made 
in ſuch a Manner as will drive into the Bottom 
of the River, which appears to me to be a better 


Security to prevent their Blowing at Bottom, 
than any Ground Sill be it never ſo well bedded 


to the River's Bottom, and as the ſharpen'd 


Eads 
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Ends of ſuch a Gate taken together will: con- 
tain but a little more Solidity than the ſharpen d 8 
End of a ſingle Pile, that is one Foot Square, it's 
very likely to want but a little more Powerto 
drive it in, and conſidering the Gate will be i in 
Parts, it may, perhaps, require leſs, but this 1 re- 
fer to Experiment. 
As to the Nature of the Foundation or Bot- 
f tom of the River where the Bridge is to croſs 
over, I muſt own, that I am unacquainted | 
there with, but it hath been obſery'd that it con- 
fiſts of two Stratums, the one Clay and the o- 
ther Gravel; and in order to ſuit both, they 
have propos d two Sorts of Coffers, or Floats, 
for the laying the Foundations of the Piers, but 
the Method that muſt be made uſe of to make 
the Materials of one ſerve again for another is 
. what is conceal'd, but whether they are con- 
.ceaFd for the Reaſons there given, or from ſome 
other Motives, I will not pretend to determine. 
But however that be, I believe it will appear 
from the Nature and Form of thoſe Materials I 
have propos d for that Purpoſe, that after they 
have perform'd. their Duty to the firſt Piers 
«they will admit of being drawn out and drove 
in again (to the ſame Effect) for the Second, and 
if there is but one Pier to be carried on at the 


ame Time it is not impoſſible for one Set of 
Gates 


mn <( 8 F 
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Gates and Piles to ſerve for the whole Bridge, 1 
for be the Stratums at the Bottom, either Clay 
or Gravel, if the Gates and Piles be well ſhod - 
with . there is no 1 but 28 will : 


And if thi "Weng of Ns River e of: 


| two ſuch Stratums as Clay and Gravel, it is 
reaſonable to think that the Gravel is the lower-- 


moff, and muſt appear in the Channel, and if 


| fo, according the River's Section, the Stratum 


q of Clay cannot be of any great Thickneſs, but 


may be clear d off from the Gravel at a leſs 
Expence, and to a better Effect, than to driyxe 


5 


t 
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be at the Expence of Oak Planks, in order to 
gain a Foundation, when perhaps: the Sinking 


| of two or three Foot may ſave. that-Expence, , 


1 and have a better Foundation, than can be ex- 
peccted from any Timber whatſoever, for un- 
| leſs it can be demonſtrated, that Timber is as 


| | durable as Stone, (I chink) it ought to be re- 


| jefted as unfit to ſupport any Stone Puilding, 
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Ages to com... 
I uam not in that Oak- Timber will 


longer than if it was expos d to the, differem, 


in a great Number of Piles, and after that to 


eſpecially one that is defend or the. Uſe af 


laſt (if buried in Earth or Water). many. eee ; 


Mediums of our Atmoſphere,. \ which. is conti 
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nually ſhriaking- and ſwelling all fuck porous 
Bodies; that in Time deſtroys the Cohefion-of 
their Parts, and occaſions them to molder away 
and become reduc'd into their firſt Principles. 
But, notwithſtanding this Difference, it cannot 
be denied, but that Stone is more durable than 
Timber; therefore it would be very improper 
to put the Weak to ſupport the Strong, and for 
thoſe who have a Mind to ſee the Effect of ſuch 
à Foundation may go no farther than the New 
Church at Meß minſter, where they may ſoon 
be convincd by the ſeveral Fractures that are 
vifible in that Building, that Piles and Planks 
{which is Part of that Foundation) is an impro- 
per Baſement to ſupport a Stone Bridge over 
the River Thames. Or EH „ 
hut to give the greater Credit to ſuch a Pro- 
pPoſal, the Author hath endeavour'd to perſuade 
us, that Londn Bridge hath no other: But 
this by way of Suppofition, and I do not fee 
why any Body elſe may not (with as good 
Reafon on their Side) ſuppoſe the contrary, 
or if the great Weight of that Bridge be con- 
ſider'd, and the many Years it hath been ſup- 
ported by the Foundation, there is bur little 
Reaſon to believe it to conſiſt of Piles and 
Planks, but rather of fome good hard Stone 
well bedded on a Stratum of firm Gravel that 
hath been able to reſiſt ſo great a Preſſure for 
To many Tears. Ti Ren 
Nieicher can I ſee any good Reaſon for Mr. 
James to ſuſpect the River's Bottom of being 
ſecure, and not able to ſupport a Stone 
Bridge; for it is well known, that where the 
5 | Foundation 
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Foundation of Roads are become kids and. 
have a ꝓroper Deſcent to carry off a Current 


of Water when let in upon them. I ſay, ſuch 


Roads (if they are not a Clay) will become 
more ſeoure, for Water being let! 8 chem, 


and 'ſetdorn want any other Rep: 


Therefore it is reaſonable to tiews; thatthe - | 
Bottom of che River Thames cannot be the worſe 


for fo large a Current of Water paſſing over it, 


but the better, and if the fame Stratums are to 


be met with, at the Moull Staple, or New Pa- 
lace Yard, or at the Horſe Ferry, as are at Lon- 


on- Bridgv, tliere is no Room to doubt of their 


fupporting ſo great a Weight. 


I might have enlarg'd my Obſervations on 
we * have publiſhd relating to the 
Bridg as I haue already carried this. 
* to a. greater Length than I firſt. 
defign'd it, and the "Dime ſeems. to be ſo _ 
at Hand that the Bridge muſt be begun; I 


ſhalt forbear to make any further Remarks. 


thereon ; but only obſerve, by way of Cau- 


tion to thoſe it may concern that good Na- 
ture hath always been efteem'd a very ami- 
able Quality in an Aurhor, and Where that is 
wanting the Force of his Arguments are very 
often loſt, for when a. Man is angry his Rea- 
ſon is generally ſuſpended, and he ſeeth Things. 


through a falſe Medium, and what he hath to 


fay againſt an Adverſary at ſuch a Time ought 
not ſo: much to be rely'd on, as if it had been 
the Reſult of a cool and deliberate Confidera- 
tion; therefore, I think, there ought to be 
fome Aliowance in Caſes of this , Fan 
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} nually ſhrinking and ſwelling all ſuch porous | 
Bodies, that in Time deftroys the Coheſion of 
their Parts, and occaſions them to molder awax 
and become reduc'd into their firſt Principles. 


But, notwithſtanding this Difference, it cannot 


= the River Thames. 


be denied, but that Stone is more durable- than 
Timber; therefore it would be very improper 
to put the Weak to ſupport the Strong, and for 
thoſe who have a Mind to ſee the Effect of ſuch 
a Foundation may go no farther than the New | 
Church at Meß minſter, where they may ſoon * 
be convinc'd by the ſeveral Fractures that are 
vifible in that Building, that Piles and Planks * 
{which is Part of that Foundation) is an impro- 
per Baſement to ſupport a Stone Bridge over 
But to give the greater Credit to ſuch a Pro- 
poſal, the Author hath endeavour'd to perſuade 
us, that London Bridge hath no other: But 
this by way of Suppofition, and I do not fee 
why any Body elſe may not (with as good 
Reafon on their Side) ſuppoſe the contrary, 
| fer if the great Weight of that Bridge be con- 
ſider'd, and the many Years it hath been ſup- 
ported by the Foundation, there is but little 
Reaſon to believe it to conſiſt of Piles and 
Planks, but rather of ſome good hard Stone 
well bedded on a Stratum of firm Gravel that 
hath been able to reſiſt fo great a Preſſure for 
ſo many Years. VV 33 
Neither can I ſee any good Reaſon for Mr. 
James to ſuſpect the River's Bottom of being 
ſecure, and not able to ſupport a Stone 
Bridge; for it 15 well known, that where the 
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Foundation of Roads are become inſecure, and 
have a ꝓroper Defcent to carry off a Current 
of Water when let in upon them. I ſay, ſuch 
Roads (if they are not a Clay) will become 


more ſecure, for Water being let in upon them, 


and ſefdom want any other Repair. MY 

Therefore it is reaſonable to believe, that the 
Bottom of the River Thames cannot be the worſe 
for fo large a Current of Water paſſing over it, 
but the better, and if the ſame Stratums are to 
be met with, at the Moull Staple, or Neu Pa- 
lace Yard, or at the Horſe Ferry, as are at Lon- 


don, Bridge, tliere is no Room to doubt of their 
ſupporting fo great a Weight. e 


1 might have enlarg'd my Obſervations on 


what others have publiſh'd relating to the 


Bridge. By: as I have already carried this 
Performance to a greater Length than I firſt 
defign'd it, and the Dime ſeems. to be ſo near 
at Hand that the Bridge muſt be begun; 1 
ſhall forbear to make any further Remarks. 


thereon ; but only obſerve, by way of Cau- 


tion to thofe 'it may concern that good Na- 
ture hath always been eſteem'd a very ami- 
able Quality in an Author, and where that is 
wanting the Force of his 'Arguments are very 


often loſt, for When a Man is angry his Rea- 


ſon is generally ſuſpended, and he ſeeth Things. 
through a falſe Medium, and what he hath to: 
fay againſt an Adverſary at ſuch a Time ought 


not ſo much to be rely d on, as if it had been 


the Reſult of a cool and deliberate Conſidera- 
tion; therefore, I think, there ought to be 


fome Aliowance in Caſes of this Nature, and. 


bet O1 C , 
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14 before we cenſure (too raſhly) the Miſtakes of 
others, we ought to confider thoſe of our own. 


I fay, ſuch. a Reflection if it did not make us 
 over-look the Miftakes of others, it ought to 
at leaſt to direct one of our Eyes towards their 
Merit; for it is but reaſonable, for every Man 
that pretends to have any Merit of his own, to 
have ſome Rezard to the Merit of others, and 
if a Man is not inſolently ignorant he ought 
to merit our Compaſſion rather than Contempt ; 
for my own Part I am. ſenſible of this Imper- 
fection in our Nature, and ſhould be very un- 
willing to affirm. any Thing as poſitive that will 
not bear Demonſtration, eſpecially any Thing 
of ſo precarious a Nature as the laying a Foun- 
dation for a Bridge over the River Thames; 
which nothing but Experiment can juftify to 
be right, for notwithſtanding what I have pro- 
pos'd, for that Undertaking, may appear to me 
to be practicable; it may appear otherwiſe to 
| thoſe of a more difcerningJudgment, who (very 
likely) may. propoſe better of their own,whichif 
they do, it will give me no Manner of Concern, 
becauſe I have no Expectation of any Fee orRe-+ 
ward whatſoever ; therefore I ſhall have more 
' willingly offered what I have ſaid (in reſpect to 
the Bridge) to the Peruſal of the Publick, hop- 
ing they will be ſo good-natured as to excuſe 
the Want of fine Language, or ſome other De- 
me that may (very likely) be found in this 
Performance, which I ſhall now conclude. 
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